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8YLLABITH    OP    LECTTRES    ON    THE   PSTCHOLOGT 
OF  FATS  AND  PLEASURE. 


Bj  BBSJAKIN  ITB8  Gtluan, 


This  ^lUbus  nrlodpalty  consist*  of  the  mbet&Dce  of  a  cohtba  of 
tectores  on  tba  Fijcholosy  of  FeeUag  d«Hv«re<l  at  Clark  Uoivertdty 
disrUiC  the  padt  academic  year. 

1.     The  department  of  study   which  it  i»  here   pro- 
1o  pass  in  review  has  for  its   subjcrt-niHttor  the  facts 
tol  miod  known  as  agreoablcness  and  disagrcenbloaess. 

V^jle  commou  usage  is  apt  to  confine  the  terms  pain  and 
to  particnlnr  varied*^  and  morkod  degrees  of  agree- 
BB  and  dltjsfrrcpflbloness,  that  the  words  at  least  denote 
rsperifs  of  the  latter  genera,  will  hardly  b«(donmi ;  and  with- 
loot  doing  miicJi  violnnce  to  the  habitude*  of  Ennlisb  Kpeech, 
llheir  ao^eptation  may  be  extended  to  cover  any  kind  and  any 
igzmde  of  the  agreeable  and  disuign-oaltli;  rcsiK-ctivuly.  (  The 
[oorrettpondin^'  words  in  French,  German  and  Italian  have 
en  Dsed  of  late  by  many  writers  in  this  widest  possible 
Cf.  Fechner:  " VorBchole  der  ^Kslhetlk,"  1876,  VoL  I. 
.11.) 

f  2.    In    oniting  the  inrestigation    of   tliese  two   mental 

into  one  branch  of  inqiiiiy,  it  is  tacitly  assumed  iliat  they 

t  Bpedee  inapsycbological  genus.   This  assumption  becomes 

pUdt  in  Che  niie  ol  terms  like  the  French  -'SeoMibiliti," 
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tbe  German  "GelUtl,"  and  the  English  *' Feeling."  Yet 
tbese  words  are  of  ambiguoua  Import,  haviug  at  least  two 
oUier  [lONiiilile  me»iiingK  twKidi*^  Mint  of  n  psycholo^cal  genas 
iocludiog  pain  and  pleasure  as  npecies.  "SeDsibilit^" 
luight,  from  it«  etymology,  mean  that  which  l»  presented  to 
iiu  iu  the  seuse ;  and  "FeellQ^'*  iti  flometimes  used  for  pres- 
entatiou  in  aoy  form.  Agaia,  all  threw  of  the  words  can  lie 
taken  to  mean  emotion,  a  phenomenon  of  lulud  which, 
although  it  may  always  bo  eicl]er  pleasant  or  nnpleasunt,  ia 
different  from  the  facts  of  pleasant uess  and  uu pleasant iicsa 
themselves.  For  the  generir  fart  of  which  these  latler  are 
epceJes,  there  exists  in  Eaglish  no  anambiguoui;  name. 
Moreover,  were  there  such  a  term,  ita  use  to  describe  the 
domain  ot  inquiry  here  had  iu  miud  would  involve  the 
Dssamption  that  pain  and  pleaHore  arc  the  only  spfcie»  in 
the  gcnnw.  While  the  eiistenre  of  tlie  latter  is  not,  at  present, 
Often  questioned,  it  cannot  be  regarded  as  settled  that  this 
dichotomy  is  an  exhanstire  dirlsion  of  it.  May  there  not,  or 
mu»t.  there  not,  exist,  it  haii  l>een  asked,  a  "feeling;"  of 
Indifference  as  well  as  "feelings"  of  Pain  and  rieasuret 
<Cf.  the  discuasion  on  Feeling  as  Indifference  betweeo 
Professors  Bain,  Sally  and  others:  Mtml.  Vols.  XII.,  XIII. 
and  XIV.)  Vetthedonbt  itself  as  to  the  ext^t^nce  of  the 
(ormer  spwries  of  the  genus  here  called  ''feeling,"  gives 
Justification  (or  taking  the  latter  pair  as  the  object  of  a 
separate  inquiry. 

$  3-  A  fundamental  psychological  doctrine,  to  which  the 
writer  holds,  atlirms  the  ultimate  categories  of  pi<ychfcal 
fact  to  be  three  in  number:  (1)  presentation,  or  mental 
cvntent  iu  general,  whether  sennory,  euiotionnl  or  representa- 
tive; (2)  will,  or  the  fact  of  resolve;  (3)  the  generic 
fact  of  which  agi"ei'abl('nesR  and  disagreeableness  are  special 
forme.  The  meutal  life  may,  on  this  view,  be  looked  at  in 
three  aspects:  as  the  theatre  of  thought  (in  the  widest 
sense),  of  act  (whether  the  psychic  facts  known  as  desire 
and  impulse  involve  this  clement  or  not.  becomes  a  question 
of  interest),  and  of  pain  and  pleasure  (possibly  also,  indill- 
en<«e).  The  domaiu  of  inquiry  here  to  l>e  reviewed  assumes, 
in  cousoquence,  the  Importance  of  at  Icaf^t  the  main  element 
in  one  of  three  grand  divisions  of  psychology.  We  ai-e  led 
to  look  for  manifestations  of  the  pain  and  pleasture  genus  in 
any  manUcatations  of  miud.  to  think  of  the  sjihiTe  of  onr 
inquiry  into  it  as  co-i?xtensive  with  the  psychic  life  itself. 
(In  the  "Vorsehuleder  iEsthotik,"  Vol.  I.  p.  30,  Fecbner 
remarks  that  the  term  Hedonik  has  been  proposed  to  desig* 
nate  the  general  doctrine  of  pleaKure  and  pain,  "a  doetrine 
.which  traces  out  all  bearings,  inner  and  outer,  ol  pleasure 
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Md  paiD  la  Ui«  univei-se ;  in  their  retatiooB,  whether  of 
oodon  or  of  priocuple,  enchain meots,  modea  of  origja  and  of 
■ppIicAtion.") 

H.  Althon(;h  the  worth  of  thiiitrs  iw  admitted  to  depend 
iil|;ood  measure  upon  faotof  tho  piiiii  and  ploaiiui-e  genus  with 
rbich  they  are  complicated  lu  exi>erience,  the  doctriao  of 
tills  drinent  of  mind  niunot  i>e  said  to  have  rea^heii  either 
Uie  volnnio  or  the  solidity  of  other  doctrines  of  psychology 
Ims  iotimntely  connected  with  valnei).  There  are  anusnal 
illlllL-uUiea  surrounding  the  inveatigatiou  of  the  agreeable  and 
disagreeable  which  go  far  to  explain  xhia  Inct.  Jt  may  be 
tUmed  that  no  stat'd  of  pain  or  plra«uro  of  higher 
Utnisity  can  iiumediatcly  become  the  object  of  in- 
trospectire  examination :  it  must  be  acrntinized  from 
I  disiano^  iu  tinif.  Fiii-tlifr,  if  the  at;rt;wihleues-s  and 
diMgreeableness  themselves  "iire  not  prcsentetl,  they  cannot 
beitpreaeoted,"  and  '■  any  knowN'tli^c  wc  have  of  tJiem  ninsC 
beiQ  some  way  constmctive  or  mediate."  (Professor  J.  Wai-d: 
Xodem  Psyciiolo)^',  Mind,  X.  S.  5.)  fn  a  word,  the  habitude 
<i(  teU'COUHciousnt^s  kocps  the  psycholot^ist  on  lower  lev  do  ol 
idfasnre,  while  his  powers  of  observation  tail  him  on  higher 
WelB  of  pain,  and  even  the  lower  degrees  be  is  incapable  of 
tfadying  as  he  can  the  facts  of  presentation.  Yet  from  the 
application  in  this  Qeld  of  the  varied  methods  ol  observation 
«d  experiment  which  have  in  recent  years  given  so  strong  an 
impiilse  to  other  branches  of  psychology,  i-eaulta  of  value 
uy  be  expected. 

f  &.  The  following  page»  contain  a  review  of  some 
priDcipal  topics  in  the  psychology  of  paiu  and  pleasure, 
»iih  reterenoea  to  writers.  The  accompanying  scheme  is 
adhered  to  in  the  exposition : 


I.— General  Questiosk. 

[2,    Psi/clioiotjical : 

(1)  Xatare.     §  6. 

(3)  Logical  relations  (ol  resemblance,  differenct,  inber- 
euce) 

(a)  toother  psychic  fact:    pain  and  pleasure  are — 
(o)  specivs  ot  presentation.     S  7. 

or  (,i)  characters  of  presentation.     $  S. 

or  (jr)  the  original  form  of  eonscioasness.     S  9. 

or  (>{)  fundamentally  one  witii  tJic  fact  of  will.     S  10. 

or  (()  independent  manifestations  of  mind.     §  11. 

(b)  among  themselves.    £  12. 
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(8)  Acto&l  relations  (of  accompanimeut,   in  qoaUtj 
cinantity) 

(a)  to  presentation — 
(a)     nature  of  the  relation.     S  13. 
(i!)     presentational  cODditionsof  pain  and  pleaaa 

Quaiititatix'e.     ^  14. 

Psychical  aid  and  conflict.    S  IS. 

Genesis  of  conditions.    §  16. 

(b)  to  wiU.    i  n. 

(c)  amOHK  themselves.    S5  18-30. 

2.    Paychaphyaical : 

Theories  of  vital  hindrance  and  fartheranoe.     §  21. 
Qnantitative  theories.     $  22. 
Fechner's  theory  of  stability.     $  23. 

Philoioph  teat  : 

Pleasure  and  valne,  f|  24-26. 

n. — Pais  axd  Plbasuhk  nf  PHEsBirTATioN. ' 
t.    Nortnal  Contdoufneas: 

(1)  Sensational : 
(a)    Physical  Pain.    H  26-28. 

b)  Bodily  crarioga.    H  29'31, 

c)  Lower  senaea.     $  32. 

d)  HearioR.     «)  33-36. 

e)  Sight.     §S  37-39. 

(2)  Ideal.     H  40-44. 

St.     Special  Condidotu: 

(1)     Morbid: 

(a)  Melancholia  and  Mania.     $S  40-46. 

(b)  Impulsive  lDfia.uity.     S  -17. 

(c)  The  relation  of  Oeuiutt  and  luaanity.     {  48^ 

(3)  Onirotic  (o'ti/iwrc^'ic,  consisting  in  dreaming).     S 

(a)  Dreaming,     i  00. 

(b)  Xatnrat  HomnaiabiUlsm.    S  01. 

(c)  Hypnotism.    S  52. 

(d)  Shock.     S  r>3. 

(e)  Xaroosi9.     S  54. 

(f)  Emotion.     8  55. 
(a)     Wonder,  Horror,  eto.     S  56. 
(,*)     Lovo.     S  57. 
(r)    Religion.     §  CS. 
(^)    Beauty.     iS  59  61. 


I.— GBNEBAL  QUBBTIOffS. 


(1)  Nature.  Pain  and  plea«are  are  generally 
•  liltima(«  facte  of  mind.  (  *'  Paia  and  Pleattura 
TM  takea  pore  and  apart  from  all  subsidiary  deter* 
are  simple,  not  fnrtber  aoalyxable  determi  nations 
mmU."  Feohner:  "  Vorwihuk-,"  I.  p.  8.)  Yet  the 
ts  debateil  wlietiier  each  does  not  exist  in  diQerent 
(Cf.  J.  8.  Mill:  "Some  kind*  of  Pleasure  are  more 
■Ueand  valuable  than  others."  "UtilitarlauiKiu,'' Chap. 
Pwrfw or  Ward  oontrs,  to  whom  feeling  itself  varies 
riKiateosityuiddniBtioD."  Art.  "pHydiolog^-,"  Ettcyc. 
tmniea,  p.  71.)  It  is  customary  to  speak  of  them  u 
_  ft  Bubtectire  reference  in  opposition  to  preecDtatJon 
b  is  rderred  to  an  object.  (Cf.  Kant:  "  Kritlk  of  Judg- 
,"  SwCioa  3,  BernHrd'H  translation  :  "  The  (freen  color  of 
■MIdows  bAlooKS  to  <iiij<-ftiv€  scoKation,  au  a  perception  of 
fafMC  «f  flCDse:  the  pleaAantoess  of  this  belongs  to 
cifttv  MBntloii,  by  which  no  object  is  represented,  i.  e., 
Uaf  .  .  .  .") 

I     Ijogical  relations :     (a)     to  other  psychic  tact. 

V.     («).    2*aiii   and  pleaaare  arc  species  of   presenta- 

l_    Locke  calls  thetn  "  simple  ideas."    (  "Humau  Under- 

Unc,*'  Book  U.  Chap.  XX.)     The  modern  assomption  of 

lal  Derrea  of  pain  leatlH  to  a  classification  of  physical 

|«nMOjE  scaaations;  but  according  to  Prof.  Ward,  by  a  oon- 

B  oonwqnent  upon  "  the  use  of  one  word  pain  for  certain 

■Itoos  aud  the  porely  subjective  state."     (Art. 

'Cbologji"  p>  40. )   PleaiiQre  and  pain  are  placed  on  a  foot- 

rltii  oUwr  Miues  by  Dr.  H.  Nicliok  in  "The  Origin  of 
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Fleuore  and  Paiu."     (^PhUftsophirat  Rt-viev^  Nob.  4  and  5^ 
criticisiD  by  Mr.  H.  K.  Marshall  in  No.  6  of  same  review.) 

S  8.     0).     Pain    and    plmaurc   are   characters    of    pr 
entetion.      TTtteraacefi  of  De«cart«8,    Spinoza  and   Leibnlt 
ma;  b«  tbas  interpreted.    According  to  Descartes  (letter 
the  Princess  Eli/abetb),  "  All  our  plciuiare  \&  nothing  moi 
tJinn  tlie  consciotmness  of  some  one  or  other  of  onr  perfi 
tions."    Spinoza  delincM  plrasnre  as  "  a  passive  state  whe 
the  mind  pasBes  to  a  greater  pcifectiou ;''  and  pain  as  *' 
passive  state  wherein  the  mintl  passes  to  a  lesser  p^-rfection.** 
(Ethics.  III.  Pi-op.  XI. )     Ij<;ibuit7.  wriU-ti:    "  PU-iwum;  is  th( 
feeling  of  a  perfeetioo  or  excellence  whether  in  onrsolTOs 

in  something  else One  does  not  always  uotac 

wherein  the  perfection  of  agreeable  things  lies,     . 
meanwhile  it  is  felt  by  t-he  soul  if  not  by  tlie  nntleretandtnf;.' 
(•' Von  der  GliickKcliKU'it,"    Opera   Phil.    Ed.      Erdmans 
LXSVIII.)     These  quotations  may  l>e  conceived  to  eipj 
the  doctrine  that  presentation  of  a  certain  form,  viz.,  inad< 
quate  idea,  eiliibits  the  chnracters  known  as  pleasure  or  palnj 
aceonling  as  it  involvt'H  or  tends  towarti  one  or  the  other 
two  int«mul  dctcrmiDntionH,  viz.,  perfection  or  impcrfcc-tioi 
(Yet  Wolff  bases    pleasure    on    the    presentation    of 
fection,  and  not  on  the  perfection  of  presentation — ''Ph 
urc  is  the  intuitive  co^raition  of  .sotne  purtuctioii  or  oth< 
whether  true  or  false." — "  Psychologia  Erapiricn,'^  1738, 
tlon  511, — ascribing  his  definition  to  Descartes.)    Thcopinloi 
that  juiin  and   pleasure  are    ^'rpiales  of   nit   presentatior 
comprising  our  psychic  life  as  wp  know  it"  has  been  i-ecentl] 
maintoiufd  by   Mr.  H.   R.    MarHhall.     ilind,   No.  r>6, 
1889.) 

i  9.    (r).    Pain  and  pleasure  are  the  original  oont 
of    oonscionanesB,     presentation     their    derivative, 
theory  has  lieen   advanced  by  Horwicx  in  his  "  Poychol< 
gischo  Analyscn,"  Vol.  I.  1872,  Vol.  II.  1876-78.)    DcGnia| 
Feeling  as  "the  condition  of  pleasure  or  pain  with  which  wi 
twoompany  various  soul  processes,"  he  writes,  "Feeling  ii 
according  to  our  view,  the  eorliestf  moat  elementary  proda* 
of  our  soul-life;   it  is  the  earliest  and  sole  content  of  th< 
conscioasncss,  and  tlio  main-spring  of  the  entire  soul-devcIop< 
ment.     (IT.  1,  p.  177.)     "  Inasmuch  as  all  ideation  rests  oi 
senaation,  it  most  be  tract^d  back  entirely  to  the  feeling  ol  thi 
agreeable  and  the  disagreeable.     Fur  all  sensation  is 
origninally  feeling;  it  is  only  through  a  set  of  prooesseK  thi 
we  bare  called  habitnation  (active  and  passive),  memory  aai 
localization,  projection  and  apperception,  that  the  agreeabK 
and  disagreeable,  originally  only  subjective,  has  liecome  ol 
jective  perception."'     (II.  1,  p.  i.) 
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I  10.     {■').     Pain    and    plcasare   are   lumlamentaUy  one 

rjUi  the  fact    of  will.     This  is  iJie  view  of  BreiiUuo,  who 

[Mdntaina    it  in  Chapter  VITI.  ot   his  Psycho  log}-,    (1><74): 

tax  io  Wnndt.  feeling  is  *'  the  subjective  rompletion  ot  ob- 
|ki1v«  Bensations  am)  ideas,'' and  Its  cx&nilnatiou  leadens 
Udc  10**^016  origioal  activity  of  appenreptioa.''  Tlie  pain 
ni  the  pleaitare  of  K4?n>tation  i»i.  hv  writttii,  "  the  manner  of 
NMCion  of  apperception  upon  sensory  stJmalDs.*'  Apper- 
(fpdoo,  further,  we  know  as  an  "inner  activity,  and,  "this 
tucr  acctvity  dually  ts  to  be  posited  as  oiitircly  ideutical 
vHb  Ibe  effici«Dcy  ot  the  will."  .  .  .  (  "Phys.  Paycli."  X. 
CWp.  Section  4.) 

I  11.     (f ).     Paio    and    pleasure    arc    independent    mani- 

lifeiaM  of  miiMi,  not  to  be  referrerl  to  any  other  psychical 

tutfory.     According  to  the  auiityiids  of   mind  aKxumvd.  hy 

Snt,  io  the  "Kritik  of  Jadgtnent,"  "...  oIlfQCulttes  or 

dfwrities  of  the  m)[i1  can  be  «rdnced  to  three,  irbich  cannot 

kuy  farther  derived  from  one  common  ground  :  Hie  J'aevlfi/ 

pf  fanotc/ci/^ve,   the  I'ttliitij  nf  //Ita^tite  mid  jtuiji,  and  the 

ncalty  »/ 'lr.iire."'    (Introduction   III.   Bemard'M  tr.)      In 

«•  nflnner  Lot2«  recognizes  thrco  primitive  faculties:  ot 

|pl»LuUUoD,  of  i>ain  and  ple^sni-e,  and  of  effort.     Id  order 

M  avptiUn  the  fa«*,  we  miiRt  eonceive  that  "  tJie  eapaeiiy  to 

itd  pleasure  and  pain  inheres  oiiginally  ia  the  soul,  and  that 

1^  v^entn  of  the  stream  of  pre«entiUJon  reacting  upon  the 

■tture  of  the  soul  waken  them  to  utterance  ittBtead  of  «!!• 

SEBdenii^  them  oat  of  tbemeelves;  further,  whatever  feeliugs 

■ay  doiniiiat«  (he  kou),  they  do  not  brlu)^  forth  an  eQurt. — 

Ihcy  become  only  motiTea  for  a  facnity  of  willing  already 

pnmaOr  which  they    find  alremly  in  ihe  soul,  withoat  ever 

bBln£  able  to  put  it  there  bad  It  been  lacking.''     (  "  Microcos- 

■■•/*  EkMk  U.  Chap.  II.)    This  belief  in  the  eitsential  inde- 

pcatkuifw  of  the  pain  and  pleasure  genuK  wonld  seem  to  be 

•fcar«d  by  many  contemporary  psychologists,  although  Frot. 

WarO.  in  tnaintaioing  it,  writes:    "To  say  that  feeling  and 

mtueation  are  not  presentations  will  Ge«ni  to  many  au  extra- 

vac*Bt  paradox.''     (Art.  "Psychology,"  p.  44.) 

f  12.  (b).  Logical  rc1ation.ii  among  themselveR.  Aa 
already  not^,  pain  ond  plensnre  are  commonly  conceived  as 
•pecJaa  la  a  psychological  genus,  which  may  or  may  not  be 
:.to  include,  IjeBldethein,  UieelementcalUHlindiOereuee. 
«l.  Ch.  Kiehet:  "  Comparer  Ic  plaisir  «  la  douteur,  c'est 
prwKjue  nne  hypothtse."  "L'Hommc  et  1' Intel ligence,'* 
ip.  I. )  They  are  fnrtber  commoniy  spoken  of  as  opposites, 
r,  at  lenftt,  conLrariea;  but.  in  default  of  further  light  upon 
Cbe  poaalbte  loeiiDlng  of  these  terms   as  applied  to  the  ele- 
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menta  pain  and  pleasure  themseWen,  ve  may  conclude  that 
tbeir  application  is  to  |iaiDs  and  pl^isiires,  tbo  i$tat«€  ol  coQ- 
acioiiBneM  in  whirli  these  plpnif>nt6  occur,     (v.  £  18.) 

(3)     Actual  i-elations  (a)  to  presf^utatiou:  (n).     Natare  oI 
the  relation. 

i  13.  Itisa  verycommonif  not  a  pretlomiDant  opinion  that 
any  element  of  presentation  may  l>e  foand  ia  a  utiii|ue  way 
implicated  witli  pain  or  pleasure,  and  that  the  latter  exist 
only  in  such  iinpltcatioD.  Tb«  view  of  Lebmann  thas  ex 
preesed,  "A  state  of  conscionsness  consistinjr  of  pure  feellngf 
does  not  oxiMl :  pleannn-  and  pain  are  aln-ays  attached  to  a 
presetitatioDol  content"'  (■•  Hauptgeselze  ties  meuHchllchen 
GefitblAlebens."  1892.  Sectioa  IS),  is  called  by  him  the 
Kantian  theory,  on  the  ground  tliat  it  was  Kaot  who,  in  the 
"Kritik  of  Jiidf^niont."  Hrst  >*enipbagjzed  at  once  Ib^  oppOBl- 
tion  and  tbeclo^t;  connection  betveeu  feeling  and  pi-esentation . " 
The  term  epl-pheuomenoti,  which  iit  M)iuetiuie!t  apptlM  to  the 
pain  aod  pleasure  genus,  implies  etymoloKically  a  theory  of 
tbe  nature  of  the  ronnection  Iwtween  the  ^eniis  an<I  preseota- 
tion.  Yet  in  the  mind  of  some  who  use  it,  the  woi'd  may 
express  simply  tbe  opinion  that  while  pain  or  pleasure  ia 
alnya  tbe  pain  or  pleasure  of  Mome  preMenlalion,  not  t<very 
presentation  affoi-ds  either.  The  hypothesis*  that  pain  and 
plcBsiire  are  species  of  pirsentation  would  lead  to  a  denial  of 
the  unique  character  of  their  connection  tbei'cwith,  and  to  its 
explanation  as  cootiKuity  (in  eeaaatiou)  and  association  (in 
idea). 

U).    PresoDtatioaal  oooditlons  of  pain  and  pleasure; 

{  14.  That  there  is  any  invariable  connection  between 
qualities  of  preKentation  and  pain  or  pleasure  is  cotumooly 
denied.  (£.  y.,  for  sensation  by  Wundt.  who  concludes  "that 
there  are  no  ((ualilieg  of  sensation  that  are  absolutely  pleasant 
or  unpleasant."'  ...  "  Phys.  Psyeb."  Chap.  X.  Section  2  ; 
a&d  for  presentation  in  treneral  by  LchmanD  on  theoretic 
groands:  "  HaHptgesetie,"  Section  2l6f.)  A  general  prin- 
ciple of  the  dependence  of  sensational  pain  and  pleasanre 
npon  the  intensity  of  the  sensation  is  exhibited  by  Wundt 
(aame  cltapter,  Section  I),  in  a  diagram  ol  tbe  following  con- 
tent: an  the  intensity  of  any  scnsntioQ  is  increased  from  its 
lowest  point,  nt  which  it  will  neither  t)e  perceptibly  painful 
nor  perceptibly  pleasnmble,  it  wiU  at  first  be  increasingly 
uud  later  dccreu,siii}:ly  pleasurable,  then  ncithnr  pleaRiirable 
nor  painfnl,  ntid  thereiifter  inrreaHln|j;ly  painlul  to  a  maximum. 
Yet  the  principle  doen  not  seeoi  to  hold  unirersally.  (H. 
Spencer.  "Psychology,"  I.  Section  123.  "Such  a  ta-fte  as  cod- 
liver  oil  is  disasreeable,  even  though  slight  .  .  .  sweet 
ness  is  not  rcndrn-d  disagreeable  by  any  degree  of  intensity.") 


Twhiiftr'9  principle  of  the  tEsthetic  tht-eshold  ("  Vontchule," 
\y.\  t«k*^  iDlo  canttideration  no!  only  the  nit^^UKJty  of  »  prea- 
mttHai,  bat  the  de|;rT««of  receptivity  and  of  ntt«ntion  to  It  in 
Ihe  mbject.  *^  It  is.  to  vit,  a  general  ]aw  holding  not  only 
kr  ledingB  o!  pleasara  and  puin,  but  also  tor  tliem,  that  in 
wdcr  tbftt  they  sbontd  come  to  coneciotisne«s,  a  certain 
dafnc  of  that  npon  which  the  inwardly  and  ontwardly  de|)end 
iif«|ainte."  Any  presentation  unnooompnnied  by  pniu  or 
plMBare,  bat  which  needs  only  an  increase  of  one  or  other  of 
Ab  mbore  elements  to  awaken  It,  be  speaks  of  a&  "  in  the 
ttcecion  of  p«in  or  pleasure." 

I  15.  In  the  (heorj-  of  Herltart,  pain  and  pI«iuiuro  are 
iDttiona  of  the  interaction  of  presentations  in  the  soul. 
{"It  is  the  feeling  of  pleaaare  and  pain  that  depends  upon  tlie 
■UBer  in  which  our  preaenlalionit  occur  in  cousciousuesa, 
Mdsrvexeited  to  orderly  tlow."  Werke  Hartenstein  Skin., 
VoL  VI.  Section  108.  >  The  theory  conceives  of  one  jircsen- 
Mion  SB  eitlier  ojdjng  or  hindering  the  rise  of  another  into 
MUetooaoeBB,  the  conditions  of  pleasure  involving  tlie  former 
iMttt  onlj.  of  pain  the  1att4:!r  aluo.  (Sen  the  expottitiou  of 
Mt.O.  F.  Stout,  "The  Herbortian  Paycbology,"  ^fil•'i.  No. 
iStOct.,  1888,  Section  31.)  Thenotions  of  aidand  hiiidrantii 
be  tmken  to  involve  that  of  a  particular  kind  of  differ- 
made  in  the  oatoome  r  of  circumstances  "  by  the  pres- 
'  of  drciuntilanccB  ,5.  If  r  i»  lewwened,  rKtarded,  prevented 
•r  reDdered  less  likely  vben  ,i  occnrs  with  a,  ,i  is  Milled  a 
hiadraooe  to  r*  or  to  -i ;  it  r  in  increaaed,  <|iiickencd  or 
nodensl  more  likely,  H  is  called  an  aid  to  It  orto  n.  To  afBrm 
iU  or  hindrance  it  nanst  then  bf  possible  to  predict  a  certain 
— l«M»e  to  given  circumstances :  if  llie  l^asis  of  this  predic- 
llm  for  tbe  coarse  of  pre-seutatton  is  experienco,  its  aid  and 
Uftdraoce  (in  which  this  theory  finds  the  bat<is  of  pain  and 
plcDSore).  become  in  general  the  aid  and  bindrauce  of 
kafattodcs  of  the  sonl.  In  order  to  explain  tbe  pain  and 
jtmaxtn  Inpllcatecl  In  simple  sensation.  Herbart  aAsnines 
fbiir«nenttal  though  undiseoverable  complexity.  (They  are 
40  te  couMered  as  "arising  ont  of  presentations  that  cannot 
Ic  speciflvd  separutcly.  that  at«  even  pcrhaj^s  from  pbysio- 
lofioal  muHias  incapable  of  separate  pei-eeption.''  AVerke, 
V,  Section  34,  VI.  Section  lOS.  Cf.  Kant  in  regard  to  tho 
alr-vibnUioDS  which  are  tbe  basis  of  sensations  of  tone :  '*  If 
we  mAKonie  .  .  .  that  tbe  mind  not  only  perceives  by 
«nM>  tbp  pfl''ct  of  tbrKe  in  exciting  tbe  organ,  bat  also  per- 
nivM  hy  redecrion  the  regular  play  of  impressions  .  .  . 
«Ucfa  ]  very  much  doubt  .  .  .  ."  "Kritik  of  Judgment," 
Saetkm  14.  B*raat<I>  tr.)  Salilowsky.  who  takes  in  general 
^Hertertlan  stundjtoint,  abandons  ibis  explanation  of  the 
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pain  and  pleasure  implicated  In  simple  xejiKntion,  hin  i 
fltitiition  for  it  of  a  ph^'sioloRical  llieor>'  implying'  the  opinion 
tliiit  prrrsrntationftl  ronditions  i-annot  be  given,  ("Daa 
GettililBleben,"  2d  Eda..  18S1.  Eiiileitunji  TIL  :  cl.  W'aitr. 
"GrcodleguagderPsychoLOKie."  18-10.  p.  306.)  Tbe  theory 
of  Volkmann  ("  PsycholoKio,"  3d  Edn.,  1S84.  f><i(lions  3& 
and  137)  is  nnothcr  modification  of  tbe  Herbartlau  viev. 
Prof.  T.fpps  may  also  be  claimed  as  a  repreeentativp  of  the 
genera]  doctrine  IkajuJng  pain  and  pleasure  upon  ]>resHuiational 
L-aid  and  hindrance.  ("Pleasure  is  evei-ywberc  the  result; of 
>nl* f iirthiTiiit-nt .  Fain  the  retlex  of  Houl-faindumitrot  .  .  -*' 
>'Gnindtbnt«jieben  (ies  Seelen  lebens,  1SS3,  p.  696.) 

§  IG.     A  genetic  theory  of  the  presentational   ronditionft 
of  pain  and  pleasure  is  Eiveu  by  Mr.  Bpeuoer  (''  Psychology," 
Cbap.    IX.,  Diilii   of  KthicfJ,  Chup.    X.),  tlie  implication  of 
which  is  tliat  tlin  jMiinfulncstt  or  pk-iusnrahlencsii  of  presenta- 
tions is  ultimately  a  matter  of  chance,  the  existing  distribution 
of  pain  and  pleasure  over  our  experiences  being  tbe  resalt 
of  the  co-operation  of  the  principle  of  uaturul  selw-tion  witb 
a  general  law  that  plcjisnres  temi    to  realize  themselves  in 
animal  lifi;  nnd  pains  (o  vixeliide  tlu^mselves  therefrom.    To 
those   to  whom  tbe  conception  o!  chance  a»   tbe  origin  of 
things  more  comiueniLs  it^U  than  detinite  formation,  tbesQ 
two  princijilc^s  afloni  u  mcauH  by  wbidi  any  olKtcrvcd  con- 
nection   between   experienees  advantageous    to  the  animal 
which  is  their  subject  and  its  pleasure,  and  between  experi- 
ence8  disadvantagtwus  to  it  and  iia  puin,  can  be  explained  a» 
orginatly  fortuitous.     For  snch  a  eonneetion  as  tbe  first  leaves- 
us  free  to  a«stim»  that  unothur  organic  type  has  existed  in  the 
past,  differing  from  that  of  tbe  present  only  in  the  fact  that- 
this  experience  was  not  pleasurable  to  it ;  since,  il  such  a- 
tyiw  had  cxisUnl,    Uie  advauUtgeoiift  exiierlencfc  not   beins 
pleasurable  would  have  IwH^n  less  reuH/ei)  in  its  life,  and  it- 
would  have  bf;«n  th«rrcforn  at  a  disadvantage  as  compared 
with  the  type  we  know.     That  is,  had  tlie  hypotbetical  typo 
existed,  it  would  not  now  exist.     In  like  manner  an  observed 
connection  tx^twec-n  iiu  experience  detrimental  to  au  uniinaL 
and  its  pain,  leaves  ns  free  to  assume  that  a  type  has  exijsted 
in  the  past,  like  it  in  all  respects,  excepting  in  not  finding 
this  exjierieiice  painful.     For.  being  ]>ainfnl.  the  detrimental 
experience  wonld  have  been  less  renli/eti  in  the  life  of  the- 
existing  typr  thiui   in  that  ot  tbe  other,  which  would  there 
fore  have  saocumbed   to  it.     That  is.  had   tbe  byi>otheticaL 
type  eiiste^i,  it  would  not  now  exist    The  hypothesis  of  the 
existence  of  these  suppressed  forms  is  the  hypothesis  that  the- 
connection  between  pleasure  and  pain  and  presentations  is  to* 
a  certain  extent  a  inalterof  chance.     (Cf.  C.  8.  Pcirce:  "Illus- 
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^Ol  tbf  Logic  of  SciRfloe."  Popular  Sctcnr^  Monthly, 
^iHSxh  vai>er-  A  chance  world  contains  "every  c-oiu- 
MatCiOQ  involving  eitlier  the  postttve  or  the  negullvo  ol  evei^ 
AwBcter.")  To  u«c  the  cuatonmry  terni,  this  hypothesis 
Rpuds  the  existing  iliHtribntion  of  pain  and  pleasure  over 
Mrexperienoee  as  In  some  measare  un  evolution.  On  the  otlier 
hud,  evidenoe  agKiost  ihe  fortoitons  nature  of  the  counectioa 
bftwaea  jmId  and  pleannre  un<l  pretwiiLitiou  Sk  aflorded  by  any 
in  which  painn  arc  advaiita^coiiH  and  pleasures  detri- 
lo  ihf  organism  experiencing  them.  These  instaaces 
eridence  th&t'  to  a  certain  extent  pains  and  pleasareg  nre 
•ot  DuUCen  ol  chance,  have  not  been  evolvf^l.  (Un  timita- 
tiOBiof  the  theor}',  d.  i^hneider,  Krend  nnd  [jt^tU  <Ihi>  Mi^nM-heu- 
fHChlecfata,  1883,  Chap.  T.)  A  qncntion  fundamfrntal  to  the 
i5po(heais  Is  whether  the  time  and  space  throiigh  and  ovt;r 
*Uch  the  wrions  forms  of  life  may  be  snpposedto  haveexliited 
Hthei^obe  is  safiiciently  ^rt^t  to  niaku  posKible  the  produc- 
tiMby  ebance  of  sncb  relationship  as  extols  (between  paiti  and 
MQr  deirimeat  and  pleiuare  and  bodily  advanta^.  Farther, 
ID  eT(»lntion»r>'  theory  will  cotimiend  itself  to  any  mind  in- 
apiMc  of  resting;  in  the  concpption  of  chance  or  the  origin 
4(tliines;  (Cf.  Lotze:  Art.  •■r^br.n.  LulK-nsKraft."'.  Wagner's 
Bd.  V.  b.  t8-(3.  who  Ands  "  that  absolnte  law  has  jnHt  as 
WMh  right  to  be  conceived  etomal  as  absolnte  lawlessness.'') 

(b>.     Actual  relations  to  will: 

I  17.  The  propogition  that  the  will  Is  a  function  of 
|iiB  «sd  pleasure  seems  to  have  appeared  asioinalic  to 
SAopwhaner:  "Was  den  Wilten  bewegt  iist  aliein  Wohl 
nd  W«ibe  iiberhaupt  und  im  wtilto6t«n  gfono  des  Wories 
VMomnen."  ("Gruadlafe-e  der  Sloral,"  Section  16:  Upon 
lUa  opinion  cf.  the  remarlcof  Aniiel:  '*  Ponr  8chopnnli;iui>r 
lie»r«ctAn;  s'identi&e  avec  lo  natnrel,  commc  la  votonte  avoc 
la  puaion.  En  nn  mot,  il  simplifie  trop  .  .  .  ."  *'  Jonr- 
aal  Intime,"  Vol.  II.  p.  ftS.)  if  any  psychologists  at  present 
— Bme  the  same  principle.  Mr.  Si>eucer  writes:  "If  we 
MiMtlltitf-  for  pleasure  the  equivalent  plirasp — a  feeling  which 
Wteek  to  brini:  Into  eonsclousness  and  retain  there/'  etc., 
cic  (■■Psychology."  1.  Section  125.)  Lipps  holds  that '-only 
ttaC  thoorj'  is  jaKtifiable  :iix-ordiiig  to  whii.-h  effort  and  that 
wUcIl  UcA  at  the  liOHis  of  pleasure  nud  patn,  are  related  as 
dObrcot  sides  of  the  same  psychic  (art."  ("  Bemerkungen 
1.  Tbeorie  der  (iefiihle."  'Viert€lJafir*Mj/tn/t  far  wtAwtt- 
mJMfHirhr  Philnxftphit,  1889,  p.  l"6i.)  Mr.  Hodgson  writes : 
"AU  rhoice  is  a  Iialnnci*  and  detennination  lietween  pleas- 
■QKH."  ("Thftory  of  Practice,"  1870,  Vol.  I.  Section  56.) 
On  the  other  band,  according  to  Ifeynert,  the  simplest  tliMry 


14 


OILMAN  : 


will  always  be  that  "Id  tbd  most  complioited,  «iiif;:iat 
and  iDcomprebensible  actions  o(  man.  the  guiding  aiotive  U 
the  avoidance  oril)e(,'peatep  pain."  ("Psychiatrie,"  1st  part,] 
1884,  p.  163.)  Prof.  JauieH,  aocordinic  to  whom  "  eflorl.  ol 
attention  "  is  "  the  essential  phpnonienon  of  ■will,"  concludes 
that  "  believers  in  tli<>  pleasnro  and  i>ain  theory  mast,  if  they 
are  candid,  make  large  exceptions  in  the  application  of  theii 

cr«e«l Pleasure   :tnd   pain  are  motives  of  odIj 

partolouraclivity."     ("  Psyehology,"  Chap.  XXVI.)     Ac 
cording  to  Lotze,  most  hnman  behavior  is  impulsive  in  natore,] 
involving  no  exercise  of  volition.     "  We  are  sure  of  having  i 
do  with  an  act  of  iriU  only  in  a  case  in  whicli  the  impul&ea  Uii 
urge  to  an  action  are  perceived  in  clear  consciouKnettK,  and  yc 
the  decision  whether  they  shall  be  yielded  to  or  not  is  in  abey- 
ance, and  falU,  not  to  the  power  itself  of  those  urgent  niotivea^l 
but  to  the  fre<!  determining  choitre  uf  the  spirit  iude|>eiid<!nt  ol 
them."  ("MieroitosmiiH,''  Book  il.  <'bap.  V.)  A  diilicut«  ob-J 
servatioD  of  impulsive  as  clistiogaishe<I  from  volitional  avoid-) 
ance  of  pain  is  given  lo  the  "Journal  des  Goneoatt' '  (1.  p.  314):  [ 
'*  C*eat  ^lonnaat  le  matin,  quand  il  faut  passer  dn  sommeil  ^J 
Tine  ct^rtitude  donlonreiiMe,  comme  macrhinalement  la 
retounie  aa  eomm<nl  on    clle  se  refugie  et   Humblc  sc  pel< 
tonner,  pour  ainsi  dire,  dans  ses  bras."     A  question  fnods-[ 
mental  in  the  ttubjevt  is  that  as  to  the  itense  in  which  the  wiu) 
can  be  said  to  lie  a  fuuutiou  at  all :    (C'f.  the  distinction 
Kant  between  empiric  and  intelligible  chnnicter.     fn   "  TTm 
Dilemma  of   Determinism,"  L'nitanfin  Sft'tVic,  Sept..  18&4, 
Prof.  James  gives  grounds  for  a  decision  in  favor  of  volitioi 
freedom). 

(c).    Actual  relations  among  themselves : 

S  18.  Pain  and  pleafture  arc  t«mmonly  spoken  of  a»1 
opposites  or  at  least  contraries.  Poubtless  it  is  intended  bjf 
the  use  of  the  latter  terra  to  express  a  generalization  akin  toj 
the  following:  If  pain  and  plcaiiuro  are  together  in  tbej 
miod,  the  presentation  which,  upon  analysis  of  tbej 
mental  state  in  <iuestion,  apjiears  as  that  which  we  txkej 
pleasure  in,  is  always  other  than  the  presentation  which  give*  < 
n»  pain.  (  Yet  this  would  have  been  disputed  by  Hirbort,  | 
according  to  Mr.  Htout,  who  givea  the  eoudilions  which, 
simaltam-ously  prc»eut.  would  cause  a  presentation  to  be  atJ 
once  pleasurable  and  painfnl.  ^f^nd,  No.  52,  Octol)cr.  1888,[ 
p.  490.)  The  source  of  the  predicate  of  opposition  is 
appanrntly  the  common  complication  of  pain  and  pleasarej 
with  twdily  movement!*  in  oppOKit'e  directions  (fli|<)it  and 
approach,  contraction  and  expansion).  The  idea  leads | 
readily,  though  withont  warrant,  to  a  theory  of  the  psychical 
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BtBRolthc  pain  and  pteasoregenas.  viz.,  tliatitconfititaties 
(l  CM  dimC'Dsiooal  miuiifolil  i-ontaiaing,  besides  different 
liMmttMe  of  pnin  »n<l  iilfa^>iirc;,  ao  interniHiate  element 
l^M  Um  "leeling  of  in<]if(erence.''  ( M''bilL'  twDjiittinmU 
[liik  and  pleaeore  are  spoken  of  by  W'undt  as  oppositcs 
'«Udi  ''pass  over  into  each  other  tbrough  an  indifference 
Hint,"  he  interp'^ts  the  latter  as  indicating  not  a  form  of 
Mu«.  bot  its  absence.     "  Phys.  F«ych."  Chap.  X.) 

i  19.     Tbe  Intricate  subject  of  the  coalescenee  of  pains  and 
ihyUKs  is  gtndied  at  lent.'th  by  [<ehniann,  ("  Hatiptgcsetzc," 
i315:j;W5.)      For  complex  states  wh«r(;  Ijoth  enter,  it 
ouqueKtionable  "that  they  do  not  cancel  one  another 

tive  and  neirative  qaaotitieB."    (Section  3;W.)    Among 

principles  of  the  combinatioa  of  pain  and  pleiiHuru  !a  expe- 

nocfformiLlsted  by  Ferhner,  that  of  .'K^thetie  Aid  is  to  the 

Act  ihmt  tbe  amount  of  pleasnre  prodncml  by   the  nnion  of 

■tfcnl  pleasurable  eleniente  is  greater  than  the  sum  of  the 

IJBM area  they iDdividnallygive  O'Vorechule,"  Vol.  I.  p.  &0); 

tmt  of  Blantioir  is  to  the  eCeet  thai,  the  pleasurabtunrsN  (and 

toanuxttin  extent  aUo  the  painhtlnesR)  of  a  presentation  is 

iMaaed  through  the  continued  or  frtiinenl  experience  of  it 

(••Vofachule."  Vol.  IT.  p.  240).     According  to  Lehmaoa,  the 

jlfcUPlUBnoTi  of  Blunting  in  not  a  real  d(^crea8t^  of  pten><iirable- 

■Hi  or  paiafnUir^K.  hat  the  rt-MiiU  either  of  »  OiminiitioQ  in 

wtnagth  of  the  pre»eDtation  itself,  or  (1)  in  the  case  of  a 

fioacore  of  a  t>i^<i^  accretion  of  disagrecablo  elements ;  (2) 

is  Kke  caa«  of  a  pain  the  production  of  a  need  ol  the  (origin- 

attj)  palnfnl  presentation.     (  "  Hanptgesetze,''  Sections  2iS, 

SS3.  fflW.)     The  principle  of  ContraBt  (of  which  those  of  Se- 

ga— rn  aod  Compensation areconseqnences)  FecbneretateR  as 

ttOmwsi      eoDtnat  ooooning  when  elements  of  experience 

■re  so  ^iv«n  in  connciotiKDexit  that  their  difference  is  per- 

MtfTWt.  one   can  say  in  ceneral,   "the  pleasurable  (jivcs   the 

asrr  pleasure  tbe  more  it  comes  into  contrast  with  the  disa- 

y«iil.ilr.  or  the  leiw  pleaaoiable ;  a  corresponding  principle 

boMiaK'"'"**"''''**'*""Wit>'5-"   ("Vorschnle,"  Vol.11,  p.  232.) 

f   20.      The    po»!*ihility    of   the    application    of    mcaMore- 

ncst  U>  pain  and    pleasure,   conceiving  this  as  finding  the 

— iiiTw  I  of  times  a  ^ven  anit  of  either  feeling  is  contained  in 

mautmin  pain  or  a  certalD   ple:iHare,  may   be  denied  on   tbe 

pvUHl  that  it  In  impossible  to  figure  to  one's  self  n  process 

«l  ike  anbUactfon  of  one  pain  or  one  plenHiirc  from  another. 

(  Cf.  Ube  remart  of  Professor  SiiimpI   as  to  the  impossibility 

td  aaalTxlRff  n  degree  of  intensity  Into  a  lower  degree  and  a 

MBsloder  ;     ' '  Aji  far  sLt  T  cad  nee  it  i>«  impOMfihle  to  ima^tne 

■ly  th4>  Buonnt  ol  int^nsiiy  which  must  be  added  to 

iower  drgree  to  give  the  higher."     "Tonpsychologio,"    I. 
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18S3,  p.  121.)  What  meaniog  qnantitatire  Jodgmeuts,  jadg- 
rnents  of  greater  or  teas,  may  have  in  the  domain  of  pain  or 
pluLHure.  and  to  what  exteut  lliey  are  pottsible  aa  Iietween 
pftins,  pli^aKures.  or  a  paiii  und  u  plenstire,  are  questioas  of 
importance  and  dif&calty.  Sucb  exclamationti  as  that  of 
Heine  (  Lazaras  37  ). 


"  Dooh  w«r  von  Wonne  tronken  ist 
Der  reobnet  nicfat  nach  eit«l  Stutid«n, 
Wo  Seligtcelt  Ut  Ewigkeit." 
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or  Massimo  d'AzecUo  (  "I  miei  Riconli."  p.  37  ):  '■  Thpreare 
momenta  in  life  that  would  roinpensat*  for  lui  eKrnity  of 
torments" — arc  not  to  be  regarded  as  pare  rhetoric.      Leh.*  J 
maua  finds  all  more  delicate  estimafces  of  the  iuienttity  of^ 
plen^nroH  and  pains   lm]>ossible   ( **  Haaptgesetze,''  :Se(?tioii 
332). 

2 .    Ps^hoph  yKtcal  : 

i  21.  The  propriety  of  postuluUng  in  the  rase  of  p«in 
and  plejtHure  a  correlation  with  phenomena  of  t>ody  like  that 
generally  assiiined  Bt  present  for  presentation,  is  open  to 
question  fram  the  staudpoiut  of  tboso  who  recognize  a  luada* 
mental  distinction  between  these  two  forms  of  mental  fact. 
Professor  Lipjw  denies  "that  feelings  of  pleasure  and  pain 
spring  immediately  from  relations  and  respects  of  the  m 
nervous  stimuli  lo  bodily  well-being  and  ill-being,"  although  I 
he  does  not  deny  "  that  sneh  rflntiouK  nnd  respects  exist  and  ^ 
rnoparalM  to  the  correspond ing  phydticfact.''  ("Ornodtiiat- 
sachen  des  Seelenlebens,"  1883,  p.  199.)  The  opinion  here 
relerred  to,  according  to  which  the  pleasure  of  any  soul  is 
the  sign  of  some  event  in  the  body  it  inhabits  whi  ch  is  favor- 
able to  the  life  of  that  body,  and  pain  the  sign  oil 
bodUy  detriment,  is  a  very  general  belief,  both  popular  and] 
scientific.  In  the  presence  of  human  suffering  the  impression ' 
is  instlncrtfv^  that  "  something  ought  lo  tw  doue;"  wt>  con- 
ceive that  somoCbing  is  happening  in  the  bodily  economy  that 
threatens  its  iiitcKrity.  The  instinctive  impression  in  regai-d 
to  pleaBures  is,  on  thi'  other  band,  that  they  *'■  do  one  good,'^ 
In  the  sense  of  contributing  to  bodily  well-being.  Prolessor^ 
Bain  writeH  regarding  the  liodily  arromi)animents  of  pain< 
and  pleasure:  "A  very  considerable  number  of  the  lact«  nia^ 
1h-  brought  under  the  following  principle,  namely,  that  states 
of  Pleasure  are  connected  with  an  increase  and  Htiit^H  of  Fain 
with  au  abatenieut  of  some  or  all  of  the  vital  functious/' 
(  "Senses  and  Tnt^illprt,"  division  on  Movement,  Sense  and 
Instinct,  Chap.  TV.  Section  IS.)  Lotze  extends  the  applica- 
tion of  the  ideas  of  hindrance  and  furtherance  beyond  the 
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tfrdily  lUe :  while  the  "agreeable  ia  sensation  "  is  that  which 

is  adapted  to  the  capacities  of  the  sensitire  mechaniBu,    the 

'•  pleoKant  in  idea  "  is  that  which  is  adai>ted  to  the  fuiietional 

conditionH  of  the  p&ydiic  mecbanism;  and  tcsthetic  approval 

or  disapproval  is  oonditiooed  npon  afurtheranoeorhindrnuce 

not    persooal,    but   of    the    anlvcrsai    gpiric    within     as. 

(•'Geschichteder/KsthetikinDeutacliland,"  p.  262.   "(Jrund- 

ziige  der  I'sycliologiH,"  3**ctioiut  17-49  ;     cf.  "MicrocoHiuus," 

B<K»k  II.  Chap.  V.     SiraHnr  principles  arc  assnmed  by  Leh- 

mantit  "Hanptgesetze,"  Section  2)ja.)     Yet  thesv  formiila^are 

the  ooeqalvocal expression  ol  only  vory  general  ideas,  however 

important.     By  Professor  Bain'B  words,  pain  and  plcasni'e 

are  ronnecced    with   the  dcttrt'C  of  certain  forms  of  bodily 

loncttoning  called  vital,  n  certain  intensity  being  perhaps 

aaeomed  for  each,  above  which  pleasure  and  below  which 

pain  is  the  reaalt  to  the  accompanying  conscionsneaa  ;  or,  it 

no  such  dividing  degree  is  i>o-iited,  it  is  the  intensification  of 

function  that  iii  (Xinncctod  with   plMiNiim,  an<l  itK  wtuikt^nJng 

vith  pain.     Lotze  is,  perhaps,  to  be  understood  as  eonnect- 

iae  pain  and  pleasttre  with  any  functions  of  any  stnicttire, 

p^diic  or  bodily  (when  i-orrelalcd  ut  all  with  mind),   which 

lolfill  the  unalitative  condition  of  ndnptAtion  to  the  powers 

ol  the  stmetnre.     The  criterion  of  a^laptation  is  not  stated  ; 

perhaps  that  of  the  longevity  or  vigor  of   the  organisQi  may 

kare  been  in  LotTie's  mind ;  or  it  may  be  that  he  assumed 

w  independent  criterion,  the  doctrine  he  intended  to  express 

bong  liiat  for  every  sentient  being   there  exists  a  certain 

M ■*"■■!  life  history  (physicAl,  perhaps,  as  well  as  psychical), 
rfect  or  mutilated  realization  of  which  is  ntspeetively 
re  and  pain  to  it- 
,  tiJ.  It  is  frequently  sought  to  espresa  the  bodily 
eoadidona  of  pain  and  pleasure  in  quantitative  terms,  either 
m  ooQoection  with  a  theory  of  aid  and  bindranoe  to  life,  or 
tadep«ad»ntJy  of  such  a  hypothesis.  Professor  liaiu  .suggests 
that  some  principle  of  stimulation  connecting  pleasure  with  a 
consumption  of  nervous  force  which,  thongh  considerable, 
ta not  in  excess  of  uutrition,  may  eventually  be  found  com- 
phteiy  toftoeonntfor  the  facts-  ("Senses  and  Intellect, "  »&tVi. 
SwtiOD  22.)  I-iOtze  proposes  a  similar  theory,  in  which  paiu 
i»  conceived  aa  the  accompaniment  of  a  consumption  of  nerve 
ftoroe  in  excess  of  the  onlinary  reparative  powers.  (  "  Modi- 
dotschc  Psychologic,"  8cc-tion.230  Thcsu  two  principles  are 
faelndcd  in  the  theory  of  Lehmann  ("Hanptgesetze,"  Section 
20S),  who  regards  his  hypothesis  as,  in  the  main,  the  same  as 
that  proposed  by  Grant  -AJleo.  (  "Physiological  ^KsUietirs.'" 
1877,  Cbaiw-  II.  and  III-;  criticised  by  K-  Ourney,  "Power  ol 
Bound,"  AppendixC.)  Another  hypothesis,  stntingthe  bodily 


eooditiODs  of  pain  and  plnsnre  in  tetms  of  «ncr^  received 
given  out  hy  tiie  orgiiQ  coooeriKd.  has  recently  beeo  pro 
by  Mr.  H.  K.  MarBhall,  -Pleasure  is  pnxlurwl  by  the  nse 
stored  foire  in  the  orcan  d«termimi)K  thv  conU-ut ;  und  Pai^ 
Is  d«>tvrini&ed  by  the  recvptioa  o(  a  stimolas  to  which 
organ  is  incapable  of  naotiui:  compl««Ijr."  iJiind,  K 
fk?  and  64.  Jnty  and  October.  ISHl.  The  tlirar;  is  diiKa 
in  Professor  Bain's  article  on  "  Pleasure  and  Pnin."  Min 
m.  8.  No.  2.  April.  1^9-2.  Crttieisms  of  other  psychoi 
physiral  by^ratheses  on  this  subject  are  contained  In  Mnj 
MAfshnirs  artide,  and  in  those  of  Cesca :  "Die  Ix>-hre  v 
d«r  Satnni  dcr  ficfiihlc,"  Virrtrlia/irxtrJtnJ'i  far  Wh 
gf/ia/tlic/ie  Ffiiloso/i/iit,  X.  2.  188t>.  and  of  E'iilpe,  "Z 
theo'rie  der  Sinnllchen  Gefiible/'  in  the  same  periodical,  XI^ 

4,  and  XIl.  1,  1887-860 
S  23.     Fec-bner  inclines  to  the  opinion  that  only  qnanti- 

tative  relations  of  the  p&ycbic  con  rijrbtly  b«  made  to  dei>e 
on  quantitative  relations  of  the  correlated  physical  proo 
(a  like  remark  is  made  by  Volkmaua,  -'PRyuh.,''  Section 
Note),  and  that  imiu  and  pleosare,  as  qualitatiTe  determin 
tioD8.  are  to  be  conceived  as  depending  on  a  form  or  form.' 
relation  of  this  process.  He  proposes,  BS  a  possible  Tieir,  fl 
principle  of  psychophysic  stability.  A  condition  of  movon 
mcnt  bf^ing  stnV>le  "  which  involves  the  conditions  of  its  own 
return,"  he  suggMts  that  "the  actual  relation  subsisting  in 
the  realm  of  conaclonsness  between  effort,  pleasure  and  jJain, 
might  be  of  such  a  kind  that,  beyond  a  certain  degree  oI| 
Approximation  to  the  stable  condition,  plea^urtu  should  l>e  thed 
result  and,  beyond  a  certain  degree  ot  withdrawal  from  tbAj 
stable  condition,  pain  should  be  the  result,  while  bet;ween; 
the  two  there  should  exist  a  condition  of  indifference  of 
certain  breadth."'  ('■  Vorwhiile."  XLIII.  "Einige  Ideen 
tScbupfnngs  nnd  Entwicbelung«gescbichte  der  Organismeaf' 
1873,  XL  ZiisaU.) 

5.  Philosopfiical  : 

i  24.  Plcjuinre  and  value.  That  pleaitnn'  is  one  of  tbi 
forms  of  ralne,  is  generally  asstuned :  ("Nothing  aDii 
it«elf  to  be  valuable  sonuconditionally  and  so  immediately 
pleasore.*'  Tjoue:  "Gnindxiige  der  .■EslUetlk,"  Section  13)}! 
that  it  is  theonly  lorm.  13  not  an  nncomraon  doctrine.  Th» 
contention  of  Pe.isiniinm.astltatterm  is<*ommonly  imderstoodJ 
is  tli.it  since  pain  over-balances  pleasure  in  experience,  life  iai 
of  no  value  (  E.  Von  Hartmann:  P/iilofopfii?f>te  Monatshe/ie^t 
Vol.  19.  IS83,  "  In  what  sense  watiKunt  a  pessimist  t"  p.  4G4ti 
"i.  f.,  whetiier  he  assumed  a  negative  balance  of  plenenre  w 
the  totality  of  all  existence  ....  ").    The  literal  implicatioat 
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of  this  propotiition,  that  pleaitare  is  of  no  value  nnlcss  it 
exist  ta  f;T«^t«r  amonnt  th»n  pain,  is  doiibtJees  doI  the  8«D&e 
intended.  This  may,  perhaps,  be  forniniated  in  (1)  a  state- 
meat  about  the  relation  of  pain  aod  pleasare  tovolltiou,  viz., 
Kotient  bein^  make  no  cboi<.-«8  which  they  think  are  to  lead 
to  greater  smoanttt  of  puiu  than  of  pli-ii.Hurc ;  and  (3)  a 
detrition  of  valoe  ils  that  which  is  willml.  itoil  life,  accord- 
ing to  this  oplnioa,  would  never  be  chosen ;  the  content  of 
voUtioD  Is  always  aa  impoasibte  ideal  of  life.  (Second  Part 
of  K.  Henry  IV.  A-ct  3,  Scene  1.)  IndeiM'iKlently  of  the 
<ine8tion  aa  U)  the  commensitrnbility  ol  pain  and  plcnsnre, 
the  troth  of  both  statements  in  the  analysis  jnst  given  is  to  be 
dispDied.  la  the  doctrine  of  Utilitarianism,  pleasure  is 
agaiD  aasnmed  as  the  only  valne  ( '*  Pleasnre  aiid  frnnloni 
from  Pain  nrc  the  only  tilings  detiirable  att  ends,"  J.  S.  Mill: 
"Utilitarianism,"'  Chap.  II.);  riphteonsness,  it  is  true,  has  the 
appeiarauce  of  intrinsic  worth,  yet  analysis  shows  it  to  be  a 
tnacfctOD  of  plensure  (  virtue  is  a  good  origiually  indiHerent: 
"There  was  no  orli^iiial  deaire  of  it,  or  motive  to  it,  save  it>s 
oOQduciveneas  to  Pleasure  and  espet^ially  to  protection  from 
Pain,"  ibid.  Chap.  IV.)-  By  the  aid  of  the  principle,  lately 
brouKht  into  (laestion,  of  the  inheritance  of  actiuircd  char- 
acters, Darwin  and  Mr.  Spencer  have  sought  to  show  how  an 
illusion  in  regard  to  the  Intrinsic  value  of  virtue  might  have 
ariseu.  The  sense  of  obligation  is  a  precipitate  of  pains  and 
pIpnsiircR  from  wnters  of  oblivion.  (Darwin:  "Descent  of 
Man."  Chap.  IV.) 

S  25.  Defining  the  valuable  as  that  whirh  onght  to  exist, 
the  faodamentai  doctriae  of  the  threefold  nature  of  mind 
heretofore  ;i0Kit«>d,  suggests  in  opposition  to  these  tendencies 
ot  opinion  that  its  determination  as  pluasum  is  only 
one  of  three  forms  which  valne  may  assame ;  that 
righleoDsness  is  the  determination  of  valuu  in  the  volitional 
aspe4^!r  of  tbe  soul,  and  knowltnlge  valne  iu  pretteutatton. 
Intrinsic  worth  is  as  commonly  denied  to  knowledge  as  to 
virtue.  The  spirit  that  caunol  conceive  ot  it  as  an  end  in 
itseJl,  is  illustrated  in  the  argument  wiUi  which  Omar  justi- 
fied th(!  burning  of  the  Alexandrian  lihrarj-.  The  query  of 
lh«  Turkish  cadi,  quoted  from  Layard  by  Profussor  James 
{•'Psychology,"  II.  041),  "Will  much  knowl«(lge(?reate  thcea 
double  belly,  or  wilt  thon  enter  Paradise  with  thine  eyes!" 
ifloplies  that  knowledge  has  valne  only  as  a  means  ot  pleasure 
«r  a  help  to  virtue.  "  So  that  knowledge  increases  on  us,  if 
that  t>e  a  good,''  ntmarks  a  personage  in  Wm.  Morris's 
rtopia  ("JTowB  from  Nowhere,"  p.  1(1).  (On  the  general 
doobineof  valne,  cf.  Professor  Royce's  "Spirit  of  Modem 
Phllowphy/'  1S92,  Lect.  XIL,  -'The  world  of  description 
the  world  of  appreciation.") 
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QIUUX: 


II. — Pain  and  Plkasube  in  Pbebe^ttatiok. 
2.     formal  Consciousness: 
(1)    Benfiatioual : 

i   26.       (a).      Phyeical     i»ain.        A.    wortiug     deflnM 
miglit  be — markeUlj*  Uisagret^uble  Keimatioii  lovnlizetl  in 
body.    (Cf.  Kroaor:  "Gemein^^tiliihl  iiiid  SinnlicTitwGi-Iuhl/*^ 
Vierleijahrnsehrifl  fUr   Wix^fitsrhafliirh^  PfiU'JSophief  XI.  2, 
1887.  and  •'DasliorperlklieGeriihli"  IsSi.p.  167,  where  pafn 
is  ilefiucd  a»  the  feeliog-tone  of  tlie  skin  aud  muscle  tteuttt;.) 
This  locnlization  may  Iw  general  or  speeial,  vague  or  precise. 
Vaias  localized  tliroiigbout  the  whole  body,  or  oaeeAniiot  oayi 
wbere,  ia  it,  are  called  by  Beaunis  (  "SenBations  Intenies,"! 
1SS9),  malai^'''  or  uueaKinesseH,  e.  '/.,  the  feelfug  of  lanfnior< 
(inability),  eshaiistioii   (used  up  ability),    restlessnt-ss  (in- 
somnia    or    WRking    "nen'oiisne.ss")    or   fevprishness.       In 
vertigo  and  ]>ra:cordialopprefiF!iontbere  is  an  iudititiQct  special 
localization  of    the  pain.       Physical  pain  located  definitely 
may  have  the  tinge  of  a  s)>ei'iHl  liodily  ^eiise  (painful  touebes, 
teiiipenttnrttit),  and  ofteu  aftauiuea  tlie  form  in  time  or  space 
of  mechanical  intei-(ei-cnce.s  with  tbe  bodily  economy  (cottllig,- 
tearing,  darting,  etc.,  pains). 

g  27.     On    (be    question    as  to  the  physiological  lia-tls  of" 
physical  {Kiiii  there  is  mucti  JtQerenee  of  opinion.   (Kroner: 
Korp.  Gofiihl,  Chap.  XXV.)     (-i).   Theory  of  special  nerree 
and  a  special  centre  for  pain.     Bichet  ("  Recherches  sar  Im 
Sensibility,''  Chap.  V.)  assumes  a  centre  for   pain,  and 
Bnicke  several  ( '  'Physiologic, ' '  1884,  p.  266  ) .  The  discovery  of 
certain  points  on  the  skin,  insensitivR  and  others  liypersens!* 
tire  t«  cortalD  painful  forms  of  stimulation  (researches  of*] 
Blix,  Goldacheider  and  Donaldson,  described  by  the  latter  in 
Mind,  for  July  and  Octol^er,  I8S5),ba«givt!n  support  to  the  br- 
pothcaiii  of  special  uerves  of  pain.    (Lchmuuu  contra:  "Ilaupt- 
gesetr*,"  Section  48.)   Tbe  facts  of  analgesia  (loss  o(  sensibil- 
ity to  pain,  with  preservation  ol  other  sousibility)   point 
tbe  same  way  (yet  the  proof  is   not  positive,  according   to 
Vundt,  whoofTers  another  explatmtion.  '*Phys.  Psyrh."  Chap. 
IV.  Sections;  cf.  Ixihmaun  :  *'Hauptge»etze,"  Section  6Sf.). 
Th  is  condition  may  l^e  prodnoed  by  drugs  (e.  ff.,  ooeaJne)^ 
orby  partial  section  of  the  spinal  cord  (Schiff'sexperiment), 
or  by  disease,  c  */..  progreeatve  muscular  atrophy.      An- 
other item  of  evidence  for  special  avenues  of  pain*conduo- 
.tJon  is  the  fact  that  in  a  painful  contact,  The  pain  is  not  felt 
'irlth,  but  after  the  sensations  of  touch   involved  (according 
to  Ivehmaiin.  S^eotion  S'Jf.,  because  it  is  not  tlie  pain  of  that 
toueb,  but  of  ccrtaiu  murtNive  sensation  following  the  touch). 
Vali^ian  Qnds  the  hypothesis  of  special  nerves  of  pain  unten- 
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■We  (Dcsobambe'a  Dit-t.  dts  Sricncrs  Midicalcs  Art.  Phys. 
<Ie  la  MwU?  Epini^re,  p.  420:  c(.  Mautcf^azza:  "  FlsJologia  del 
Dolore,''  ISftO,  Chap.  X.):  and  the  evidence  of  their  eiist«nc6 
is  at  least  toscfficieut  according  to  Bt-aiiuis  ('-SeiiAations  Iq- 
lenies,''  p.  210f.;  rf.  Kiilpf:  "  Ziir  theorie  der  Sinnliphen 
Gdiihic."  VkrMjahrm-hri/i  fiir  Ifw.  Phil.  XT.  +.  18«7, 
(tap.  TI.  Section  2).  Further,  the  close  relation  between 
pain  ami  pleasure  would  seem  to  make  it  netressary  to  aHsunie 
in  additiou  to  pain  uervf-s  a  systfiii  ol  neri-ca  (or  pleasuns 
(^j:).  Thpory  that  tiie  physiolojiiral  correliite  of  pIivKiciil  pain 
Is  InieDsity  of  t he  nervous  irritation.  (RitUct :  '■L'Uoninnj  et 
rintflligence."  1.;  Wumlt:  "Phys.  Psych.  "Chap.  IX.  Section 
1  ad  Bnem  poHtulutes  also  irradiation.)  Tbeexititence  of  (aint 
pftina  (•>.  y.,  iieani)f:>ia.s,  <]UiUwishne8s)  seecif!  to  make  it  nec- 
essary to  posit  instead  o(  simple  inte-nsity  some  factor  in- 
volved in  intoDse  imiation,  but  whicli  may  occur  without  it ; 
e.g.,  (perhaps  widespi-ead)  interference  with  cortical  fimo- 
UoDing:  Meynert  ("Piiy<:biatrie,'' 1884,  p.  17(t)  Mj^aks  ol  pain 
a»  a  Uemmiintfsffe/tVil,  bcainj;  it  on  inhibitions  not  only  of 
BeiTOiis  irradiation  from  the  painfnl  stiranlus,  bnt  of  oth(T 
performances  of  the  cortex.  The  facta  of  the  separation  of 
palD  and  other  sensation  in  analgesin  and  anf&sthesia  may  in 
good  part  be  cxpluined  by  the  siippoi^ition  (/)  that  extennity  of 
irritation  ib  SKsenllal  to  its  production.  (Cf.  E.  H,  Weber  in 
Wagner's  H.  w.  b.  der  Physiologie,  and  Groninger:  "  Ueber 
den  Shock."  18S5.) 

f  28.  The  physiolofcical  efieet  of  pain  is  in  general  a 
depreMion  of  the  functions.  Mantegazza  (Pis.  del  Dolore) 
found  a  diminished  puUo  rale,  temperatui*,  nutrition  and 
etcretion  (excepting  tears  and  sweat).  Darwin's  discussion 
of  the  nianifesmtion.s  of  pain  in  given  in  hi.s  '-Expretsttion  of  the 
Emotions,"  Chnp.  VI.  On  a  certain  pleasnre  in  tears  cf.  the 
remark  of  Leopardi,  "Epistolario,"  I.  p.  21)2,  "  Coald  not 
one  come  from  America  only  to  enjoy  the  pleasure  of  tears 
for  the  space  of  two  minnl^sT"  [jehninnn's  experiments  npon 
the  nianifcHtation  of  ftn-ling  ("ITanptgeiietiie,"  Section  !f5f.) 
have,  in  part,  a  reference  to  pain. 

i  29.  <b).  Bodily  cravings.  These  are  forme  of  ap- 
petency in  which  the  object  is  sensation  localised  bodily. 
When  the  character  ol  appetency  (which  may  be  one  of  the 
nltimate  forms  of  presentation)  is  present,  a  certain  more  or 
less  disagreeable  state  o(  consclonsness  exists,  which  can  nor- 
mally be  put  an  end  to  witli  comparative  permanence  and 
completeness  only  when  a  certain  other  mipervcnca.  The 
former  exiwrience  is  then  calle<l  a  craving  for  the  latter  ;  the 
latter  the  satisfaction  of  the  first.  Whatever  fact  of  the  pain 
and  pleasure  genus  may  be  implicated  with  the  satisfaction 
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in  iQ'lepeDdeQt  occutreoce.  in  sequence  upon  acrariag  for  it, 
it  tendx  to  b«  a  pl«:uure.  Cravings  ara  coiiuect«d  with 
many  bodily  lunctions;  e,  g.,  to  breathe  (feelinR  of  Buf- 
location);  to  move  the  muscles  (for  exercise  ;  morbid  forma 
•re  tics  and  chorea);  to  eat  (Uuuger);  to  drink  (thirst);  to 
copulate  (deairo):  to  gape,  sneeze,  congh,  chew,  awallow, 
d^ecatc,  urinate,  vomit  (nanseaT),  wink,  rest,  slctip  (drow 
Binesa).  A  discussion  of  some  of  the  more  important  is  Ki^en 
by  Beaunis  ("Sens.  Internes,'' Chap.  IL  Itesoins).  It  ia  an 
interesting  question,  according  to  him,  whether  the  activity 
Of  unstriped  (organic)  muscles  may  not  become  an  object  ot 
craving,  e.  j/.,  in  hunger.  (Reference  to  Sir  James  PRgt^t's 
"Clinical  Ijcctores  oo  Surgery:'"  chapter  ou  "Stammering  with 
other  organs  than  those  of  («|H>ech.'')  The  theory  of  Beaunis, 
that  craving  for  mtiKciilHr  activity  is  due  to  a  high  degree  ot 
t«n8ion  in  the  motor  centres,  would  sc-cm  to  correlate  a  ner- 
TOns  state  and  not  a  nervous  activity  with  consciousness. 

S  30.  With  the  craving  ot  sex,  the  special  pleasui-able 
sensation  which  coastitut«s  gratification  is  complicated;  al- 
though the  craving  is  no  exception  to  the  rule  according  to 
which  appetency  la  in  the  direction  of  pain.  Lnat,  which  in 
earlier  usage  meant  pleasure  in  general,  has.  in  later  Eng- 
lish, come  to  signify  the  vent-real  desire  principally.  Com- 
parable with  sex  are  the  two  cravings  involved  in  sneezing  and 
itching  :  the  satisfactions  of  all  three  are  pi-ogressively  inten- 
sifying and  more  or  t^sis  abruptly  closing  courses  of  sensa- 
tion, the  quality  ol  which  does  not  seem  altogether  diSerent. 
Bneeziug  and  sex  each  le:idsnp  to  a  motor  discJiai^;  tiie  sat- 
isfaction quality  in  each  is  complicated  with  the  craTing: 
they  are  further  complicated  together  in  experienoe,  and  sex, 
at  least,  with  tickling,  if  not  itching.  All  three  cravings  have 
their  disaKi"eeal>Ie  side  :  this  shows  itself  ia  massive  form  in 
the  familiar  experience  of  being  balked  of  a  snee/e  which 
has  gathered  good  headway.  Snuff- taking  may  tjo  conceived 
as  an  L-xploitation  of  the  pleasai'e  of  the  sneeze  craving,  as 
lewd  dances  (c.  y.,  in  tJie  Orient)  are  of  that  of  the  sex-crav- 
ing. The  experience  of  satisfying  an  itcbiuf;  may  (r.  7.,  in 
the  scratching  of  an  eczema)  attain  the  volume  and  intensity 
of  coitus.  These  fllmllarities  suggest  a  similarity  of  physical 
iHutis  For  the  three  forms  of  craving.  The  writer  oflers  the 
suggestion  that  the  ^tisfaetions  in  all  thesn  rases  are  the  te- 
aou  of  the  massage  of  muscles  of  organic  life(unstriiM-d  mus- 
cles): a  molecular  form  of  the  same  experieure  we  have  in  a 
motor  way  when  volnutary  (striped)  muscles  are  stretched 
actively  or  iiy  niassaKc.  The  cravings  might,  then,  be  viewed 
oaresalcsof  fatiguesof  nnstriped  muscles.  Theextniordinarily 
widespreading  connections  of  the  sex-craving  in  the  psychic 
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life  give  rlBeto  the  nnioroiis  passion.  (On  the  part  taken  by 
ImapiDation  ia  the  experieuoo  of  being  tickled,  cl.  Kroner: 
"Kiirp.  Gettihl,"  p.  lesf.)  The  craviugs  spoken  of  a.H  "for  r»- 
pose"  and  "  for  laleep  "  iip|M>ar  to  )h^  inacciirotely  named  : 
they  are  rather  crariuus  for  certain  sensational  content,  DOr> 
mally  complicated  with  the  experience  of  the  abatKlonmeiit 
of  eSort,  and  with  the  state  of  drowatness. 

i  31.     Assumini;  that  appetency  (blind— craWnc:    Intel- 
ligent =  desire,  expectation )  is  essentially  ilisagreeable  and  Its 
«tisfa<^tlon  eiwentially  atrroeable,  the  following  hypothesis 
nay  be  offered  in  explanation  of  the  fact.     The  physiological 
kulKot  a  tilute  of  aiijM-ti^iicy  inrnsisti^  o' an  luiterior  stage  of 
Ihe  proccas  ■whoso  psychic  correlate  is  the  experience  crared, 
ptrfonned   with  another  psychopbysic  process  than  the  pos- 
Utior  stage  as  its  successor.     The  palu  of  appetency  ia  Uius 
ttpbined   as  the  pain  of  thwarted  psychophysic  functionin£. 
&  proccea  al  last  carried  through  after  repeated  inceptiouit.  is 
pertonaed  with  exceptional  intensity,  and  this  livelier  sneeess 
Of  iwycbophysic  functioning  is  the  ground  of  the  pleaanre  oC 
nUslaictioQ.   Aceording  to  thiH  Lypothe^iis  appetency  is  not  ex- 
dvlrely  a  motor  phenomenon  (as  Mr.  Spencer  seems  to  imply, 
"BByeboIogy,"  LSt-ction  213;  cf.  Dnmaj*:  '•  1/ AK.socialion  des 
Hwi  dans  les  Passions,"  Itt-vtie  PhiUjmpfi  iff  tie,  So.  1S5 . 1  ?>9 1 ); 
tatotw  whose  physiological  correlate  may  be  any  form  what- 
ever of  psychophyhic  happening ;     nor  is  this  cortvlatH  a 
"WMWic©"  of  the  correlate  of  the  object  of  desire  (ef.  Mr. 
Speacer),  bottbe  occurrence  of  a  preceding  portion  of  it  before 
aoother  form  of  exeltement  than  the  sucoeediu^  portion.    (CE. 
Pro!.  Snily  on  Desire:  "  ressimisni,"  I8T7.) 

i  32.     (c).    Txiwer    senses.       Neither    tJie    psychological 
Mr  psychophysical  study  of  the  lower  sensations  is  as  yet 
(w  jMlranced.     "Whether  the  pain  of  Uie  volnntury  nnisclea 
toovn  a«  fatigue  is  cau.sed  by  mech:uii<-al  MtimtiluM,  or  flicmi- 
cally  by  prodncts  of  deeomposition  in  the  ltloo<i,  ia  yet  unde- 
tilled.    (Hermann:  "  Handbiicb  der  Phyjiiologie,''  Vol.  111. 
Ponke:  "TastaiuD  und  Gemeingetiihle.'')  Acounection  between 
loss  of  muscular  power  and  a  gloomy  view  of  life  is  posited  by 
VM,     ("  I'uHsiui.smu  et  ImpuiKbiiucu,'*      litvtie  Philos'tph- 
tywe.  Jnly.  ISS6.)     The  expenments  of    Prof.  Haycmft  on 
tOBcb  Indicate  that  the  disagixvahlenc^A  of  the  seu^tion  of 
roaglmeaa  is  due  to  its  pulsating  inleusiCii'.     (''An  expcri- 
mental  lnqniry  into  the  nature  of  the  ijbjefrtive  cause  of  sen- 
Mtdon,"     Bruin,    July,     1885.)        In    Mnooth  touches    the 
WDBfttion  is  constant.     These  laJter  may  be  vividly  pleasur- 
able.    <Tbe  hand  In  mercury.     Joy  of  the  Marque^au  lady 
i>Tor  the  touch  of  plush,  described  in  B.  L.  Stevenson's   let- 
ters from  tbi*  ^uth  Beas.)     Is,  tlien,  the  sensation  of  contact 
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ill  itw'lf  romplinitwl  wiUi  strong  itlrasnre.  or  is  this  eflect  is 
B  tnemaro  associative  f  A  possible  explaaation  of  the  strong 
pain  often  aocompanying  a  li^ht  touch  (e.  (f.,  a  t\y  walking 
over  the  tact^),  might  a8(-rll)e  it  to  th«  f»ct  tJiat  this  form  of 
irritatioo  involves  on  intcnpe  8tAt«of  snitponse  in  the  nervous 
tracts  Hiilwivinjr  the  sensation  of  contact.  Tlie  light  touch 
Bwuk<?iiti  nutk-lgmtious  of  eonlai^ts  of  oi'dinary  volume  and 
Inteiitfity,  'which  Irft  without  F^atisfaction  buqi  thfni»blv<;ti  to  a 
painful  height.  (On  (lie  ijticstion  of  Uie  irnuliation  of  weak 
Ktinuili,  ef.  Knnko  in  "Hermann's  Handbnoh.")  In  the  cai*esof 
heat  and  eolU  the  question  has  interest  as  to  the  extent  in  which 
tlie  palu  and  pleasure  involved  are  complieated  with  the  sensa- 
tions themselves,  or  are  the  reeolt  o1  the  eSeet  on  the  system  of 
thbitininliconcenied.orarc  matterof  association.  Of  thepbys- 
tologl«al  eonditiong  of  the  various  tastes  of  suhstancen,  we  are 
M  yet  enjirely  ignoi-ant.  (Cf.  Viutacligau:  "Hormann's  Hand* 
buch,"  Vol,  in,(  Th»n|ii»'Ktioiia;t  to  how  many  thcrparpjs  not 
Mttled.  They  appear  to  exhibit  the  working  of  oontrast, 
and  a  certain  rivalry  when  einiultaneons.  The  study  of  sen- 
fiallon  of  8uiell  i»  uo  further  advanced.  Yt*l.  in  swe*!t  and 
bitter  we  have  two  representativea  of  the  apreeable  and  din- 
ocn-eahle  prononnced  enough  to  Rive  their  names  (in  many 
l»nK'>»f!**'i)  to  many  other  forms  of  pain  and  pleasure  ;  and  in 
sniell  thL-  iiKi*c«l)te  and  disagreeable  i»  do  lea«  marked.  The 
art*  of  the  kitchfii  and  bar-rooni  have  rRached  a  high  degree 
ol  compiexily.  and  offer  rich  materiftl,  as  yet  hardly  touched, 
for  the  Htndy  of  refinements  and  harmonies  of  tlavors  and  odors: 
(L'f.  lirillatSavarin:  "PhyKJologiedu  (tont,"  1S2S.  Theexist- 
OQce  of  a  scale  of  odors  is  assumed  by  Dr.  S.  Picsac  in  his 
"Artof  Perfumery,"  1880);  e.  y.,  what  is  the  part  played  by 
ansoctatioQ,  and  what  {h  intrinsic  e1Iet:t  In  the  tiutlHtaotiouH  and 
reimlsions  of  the  ^tirmand  and  gourmet:  what  is  Uie  Imais 
of  the  habitude  of  serving  potatoes  with  l^sh  :  how  does  cheese 
enhnnee  the  taste  of  wine :  are  these  harmonies  a  poBitlve 
midition  to  the  charm  of  the  componenta,  or  an  absence  only 
of  int«'rfereu('e  bf^twepn  them  1 

S  33.  (d).  Hearing.  Of  the  two  kinds  of  sensations 
ot  hearing,  noise  is  in  general  not  intrinsically  pleasant,  while 
tone  is  markedly  agreeable  in  Itself.  This  difiereneo  Is 
naturally  referred  to  the  fact  that  the  stimulus  in  the  case  of 
tone  is  regnlarly  periodic  vibration  of  the  air.  (Cf.  Leibniu: 
the  plea«nrablenes8  of  tone  proceeds  from  the  "  iinsiehtbare 
Ordoung"  of  the  air  vibration.  Op.  Phil.  Ed.  Enlmann, 
LXXVni.  Wundt,  -'PhvH.  Psych.''  I.  Chap.  VII.  Section  4, 
finds  it  possible  to  assert  "  that  the  sensation  of  tone  depends 
upon  a  regularly  periodic  course  ot  excitement  in  the  fibres  of 
theauilitory  uerve.'')    The  «ombiuatloool  two  tones  of  difier- 
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tcb,  eiUier  **imultaueou8  or  saecpi'xive,  is  in  almost  all 
diB4»gr«ea.ble.  tbe  exceptions  being  in  general  oases  where 
ccmbtnation  has  positive  charm.  In  tbeee  combinations, 
taUtxl  cooaooant.  tlie  ribratioa  ratios  of  the  compoucnt  tones 
can  be  exfitvs»«<l  by  the  use  of  only  the  hrut  few  inteticrs, 
(Tliift  T«ma.rksblf»  connection  between  f  ousonancc  and  the  first 
lr«  int«^g«rA  lormed  the  basis  of  the  Greelc  eoneej>tion  of  the 
barmooy  ol  the  spbereu.  Aocient  Chinese  specnlation  apon 
it  liooleil  by  Pfcre  Amiot:  "  Mtfrnorien  eonci-rnant  l'hi»loire, 
mt^  etc,  dea  Chinois,"  Vol-  VI.  Paris,  1780.) 

t  Z4.  Euler  sogjreet*^  that  the  perception  of  order  (in 
ttw  rotnbinaitou  of  iteries  of  Impulses)  is  the  basis  of  the 
dhaxm  ol  cotisonout  tDtervals  (vibmtion  ratios).  (''Tenlumen 
BO«v  theorim  Musica;,"   1"39.)      A  theory  iipplyiuR  a  like 

K'iple  to  a  hypothetieal  pbysiolo^eal  process  con- 
kS  is  coofioaance,  is  that  of  Preyer(''Akueti3cheirDter- 
png«i,"  IS79.  Ur,  "Ztir  Tbeorie  tier  Cousonauz"), 
•rrorUiag  to  whom  the  order  is  ppfceived  in  the  proportions  of 
^•iCSiDCiika  niarkec]  out  on  thrbanilamiembnine  of  the  inner 
ear  by  the  fibres  coDC«nied  in  henriu^;  an  inl«rval.  A  view 
v^icb  bAsea  the  pleastire  of  consonance  not  on  any  grasp  by 
Qm  mind  of  proportions  exhiliited  in  the  phyKiolojiiiuil  event 
eDoremet]  in  the  perception  ol  interval,  bnt  on  a  physiologi<'al 
reBolt  ol  tliese  proportions  (in  this  case  proportions  of  dnra- 
don),  Ift  taken  by  Prof.  Lipps,  according  to  whom  auditory 
ycRiodicitie«  of  simple  ratio  help,  of  eomplicnteil  ratio  hin- 
dvoor  another  <"PsyrhoIogischeStu(iien."  1885,  IT.  "Das 
W«*ca  der  3Iuiiitalisebon  Harniouie  and  Disbsnnonie."  Cf 
Cbe  Aagseetion  of  Lotze:  "  Medicinische  Psychologie, "  Sec- 
don  gS). 

f  30.     In  tJie  theory  of  Helmholtz  the  disagreeableness  of 

dlaaoiwot  Inlenrals  is  nscrlbed  to  the  presence   in  tboni  of 

fspid  polHtions  of  Houud  (called  beats),  while  the  agreeable- 

■MS  ol  coosoDaat  interrals  is  left  to  be  accoanted  for  by  the 

tMxixMtc  rliarm  of  the  component  tones.     (''Die  Lehre  von 

Ant  TooempaDdun^eD,"  IV.     'id  Edition,  lUtbaud  llth  Ab- 

■rfaaiite.  p.  3'2'>and33ri.i    The  pain  of  rapid  beats  is,  according 

to  Helmboltz,  an  InKtanee  of  the  };«ner!d  principle  thai  t^euaa- 

.       iknu  of  qoickly  pulsating  intensity  arc  diso^reenblc.    OfthiSi 

I        tecfi    hla  explanation  Is  that    "  tliere  is  produced  thereby  a 

■spb  more  Intense  and  more  nnpleaitant  excitement  of  the 

orxafi  titan  by  a  tone  that  perAJHtn  etjuably.''     ("ToDempfin- 

dnac."  8tb  AbBclmitt,  p.2S3.)   E.Gnrney  finds  this  explana-; 

ttoo  OBMtlnfaetory,  and  writes:  "We  seem  thus  driven  tO'' 

wmnme  Che  exixtenre  ot  xomc  other  kiud  of  ncrvonn  diisturb- 

•Mv,  ooooected  specially  with  intt^rmptionH  cupervcning  on  a 

■•de  of  motion  which  has  been  suQiciently  established  to 
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become,  so  to  speak,  ffttniliar."     ("Power  of  Sound, ^'  p.  fiCT.I 
CI.  T.  Hcnsfio  '"HennauD'e  Haiitlbuch,"  Vol.  III.    Or  it  may' 

be  claimed  that  irdtatiou  ol  a  piitMathig  iuteiisity  is  an  exc«p*i 
llonal  form  of  sensory  prot-ess,  mnning  counter  to  the  habf- 
tuili:!<  of  tbe  st'n.sorium. )  The  conrluKions  of  Hrlmbottz  on 
disM>iiaQce  and  cousonanco  bave  «iDce  been  callod  in  quee- 
tioii.  A.  voD  Oettingeo  pre^iitcd  two  arjiuments  atniinsttfae 
theory  of  bmtis:  (l)  It  doen  not,  acconnl.  for  Liu;  tiactiaoged' 
bartnonic  clianict<>r  of  an  interval  in  noti->s  of  differenl  quality; 
{2)  It  (toes  not  acconnt  lor  the  positive  charm  of  bamiouy. 
("  Harmonic  System  In  dualer  Entwickelung,"  L«flpzlj;,  l«6fl, 
p.  30.)  Preyer  notes  (3)  that  the'  1h<M>ry  of  beats  does  uob 
account  for  consonance  and  dissonance  in  siicressire  notes, 
except  through  the  aid  of  a  complex  hypothesis  as  to  the  part 
played  by  memory  in  judgments  of  toue.  ("Akualische  L'uter- 
suchaogeo,"  1S79,  p.  60.  K.  Much,  "Keitniijezitr  analyKeder 
EmpflodtuifrcD,"  1886,  p.  119,  recognises  the  force  of  these 
criticisms.  C.  Stumpf  writea :  "The  theory  ninst,  indeed, 
according  to  my  conviction,  be  given  up."  "  Vlerteljahrs-, 
Bchrift  fiir  Musikypisiwnwliaft,"  188B,  p.  345.) 

9  36.  Id  explanation  of  the  phenomena  of  harmony, 
Oettingen  snggested  two  principles,  one  of  which  baa  foand 
much  acceptauee  since :  viz..  ihc  reuaon  why  the  intervals 
whose  ratios  are  expressible  by  the  first  few  integers  are  pleas- 
ant, is  that  it  is  Mie»o  intfi't'Blt*  that  arc  exciaplified  iMitwcen 
the  partial  tones  of  the  standard  musical  note.  The  question 
aaggested  by  this  hypothesis:  vii.,  why  is  this  note  the  Htand- 
anl !  has  various  possiiilc  unMwern:  (1)  Perhaps  because 
among  all  possible  notes  tbis  alone  is  free  of  boata  (l>etween 
partials  or  difierence  tones):  (2)  Perhaps  because  no 
one  form  of  doI«  is  so  common:  (3)  Perhaps  because  tbia  is  [ 
the  note  of  the  human  roiee.  (This  latter  is  the  enggeRtioa 
of  O.  Hoatinfiky.  "  Oie  Lehre  von  dm  Mnsikalischen  Kliin- 
g«n."  1879,  p.  55.  *'Tlie  musical  sense  lias  its  foundation  in 
an  adaptation  of  the  organ  of  hearing  to  the  vocal  organs.") 

S  37.  (p).  Sight.  («)■  Color.  Notwithstanding  the 
study  that  lias  been  given  questions  reganling  the  pain  ad4 
pteaanre  phenomena  of  the  sense  of  eight,  they  arc  i^till  id 
large  meaKure  witliont  well  defined  and  well  establish«>d 
soliitiontf.  Sensations  from  light  wares  are  in  geoeral 
pleasant,  and  it  U  mitural  to  n.ssign  a.i  the  can.HP  of  this  fact 
the  aniformtty  of  thu  physical  process  in  which  they  originate. 
Th(!  inferior  churm  of  the  seusittion  of  green  Las  been 
ftttributeii  to  the  iinnsnal  inteimlty  with  which  the  light  wares 
concerned  la  ita  prodnction  attack  the  visual  mechanism: 
(Profeaaor  O.  K.  Rood:  "  Stndent's  Text  Iwok  of  Color." 
1890,  p.  299.)     The  name  fact  has  t>een  explained  OD  erota- 
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ionary  principles  :  red  aud  y«llov  are  comparatively  i-are  in 
nature,  and  are,  moreover,  the  oolors  of  fruits ;   hence  the 
«ye  in  aot  only  fresh  to,  but  ittrengthMied  for  their  percept->  on: 
(Grant  AUen:       "The  Color  Sense,"  18T9,    Chap.    XII.) 
Anociations  with  colors;  their  emotional  effect:    warm  uud 
cold  color:  (Goethe:  "Zar  FarlJenJehre.''    JJidaktisy-he  Theil, 
ftixth  Abthcilung.    Wuudt ;  "Phye.  Psych."  I.  Chap.  X.  Sec- 
tion 2.     Fechner:  "VorBchale."  I.  p.  lOOf.;  also  direct  effects 
o(  eolor,  II.  '2121.)      EOeets  of  combination  of  color  aud  of 
light  and  shade;  enrichment  and  impoveriali  lueut  of  colors 
by  ooDlraNt:  (  ClieTreul :  ■'  Harmony  and  Contrast  of  Colors," 
1^39.     Briickc  and  Helmholtz:       "  Prineipcs  Seicntifiquea 
des  Beaax  Arts,"  L881.    section  on  harmony  of  colors.     A. 
Kirechmann :     "Dip  Physiologisehe-tfsthfti-Hrhe  Bedeiiriing 
^M  Licfat  und  Farben  CoiilnU'les."     Pfiihtffiphischt  Sftnlirnt 
l59l,     p.     382f.)        Contribution   of    intellectnal  elements: 
(SoUj:     "Harmony  of  Colors,"  Minil.  XIV.)      Theory  of 
«ptieal  balance :  this  is  not  necessarily  otsLheiic  balance ; 
theories  relating  eolor  to  tone  lack  a  sufficient  baius  of  fact: 
(Itood:     "Stndcat'8  Text-book,"  Chap.   XVn.)    (Ontbo 
paanl  sabject,    cl.    Helmholtz's    "Pbysiologische  Optik  ;*' 
IWicke:     *' Physiologle  der  Farlwu."   ISfifi;  A.    Irf-hmann ; 
"Farfcmes  Elemeutare  .*;sthetik,"  18&4.) 

i  39.      Q).      Form.    ( Cf .   Lipps  :     *' .^sthetische    Fak- 
toren  der  K,itnii:uLsfhaung.''  1S91.)    The  ii'sthetie  snperiority 
ol  ouTcd  outUue?  'irts  Irt-fn  aHrrilKKl  to  fLtliDi;»  of  thi;  niore- 
nwats  of  the  eye  involved  in  folloving  them  ;  on  the  principle 
UiM  unless  executed  with  intenser  degrees  of  eflort  Rucli 
movementa  are  agreeable.  (  Wuudt :  "  Pbyti.  Psych."  Chap. 
XIV.  Section  2.     Horwicx:    "Psyoh.  Analysen."  Vol.    11.  p. 
m.    G.  Allen:    "Phys.  ./EethetlcH,"  VII.  Section  T.     Lotze 
amtia  ;  these  feelings  too  insigniScaut.    ''Gesch.  der  iCstbet- 
ik  In  DeatHChland,"  p.  310.     On  tiie  principle  of  least  energy 
JBcsthetirs,  cf.  Fechuer  :  "Vor.schiile,"  XLIII..  und  II.  Jiiger: 
"  Di8  Princip  des  Kieinsten  Ivraftmasses  in  der  ,1->thetik," 
nmelJaAruehn/t  fur  Wimi.  Phil.  ISSl.  p.  415.)    The  agree- 
aUenefls  of  curves  may  be  explained  also  on  evolutionary 
priacIpleH.  and  farther  hy  perception  of  relations  of  direction 
and  itA  ehaago,  and  by  ansociatioQ:    (  Sully  :     "  Pleasures  of 
Visual  Form,"  ,V»«rf,  1880.  p.  180-)    A  fignre  is  symmetrical 
when  it  can  be  divided  into  halves,  of  wbtfb  one  can  bo  con- 
ceived as  the  rellection  of  the  other  in  a  mirror ;    the  sym- 
metry tieing  ca-Mwl  venirtil   (arch)  or  horizontal  (landHcape 
«ad  ita  retN'ClioQ  in  water)  nccordinj;  to  iho  position  ol  the 
sappos^d  mirror.     Our  pleasiire  in  -symmetry  and  pi-cfercnoe 
of  the  vertical  to  the  horizontal    form   Iiuk  been  explained 
{Uacfa:     "  Die  Symmctrio,"  1872)  by  the  resemblance  in  the 
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(ormer  case  only  between  the  experiences  of  observing 
two  halvofl  ot  the  figuro,  ilue  to  the  vHrtieal  syiiimetry  of 
organs  of  perception,  ttie  assuoipliou  bciiiK  thut  in  gvtit 
repetition  of  such  experivu(%  is  pleasurable.      Theory  of 
habituation  of  the  eye  to  vertical  aynimctry  throngh  ot 
tion  of  animals  and  plants:  (Grant  Allen:    "  Origin  of  Sense' 
OlSymmelry,''  Mind,  XV.,  and  "I'bjs.  .-KHthetics,"  VII. See- 
Uou  S;    also  Professor  Sully  iu  article  ju^t  cit<rd.)  ^^T 

S  39.      (r)-       Pi-opoi-tion.      Preference  in    propoitioa    U^ 
sometimes  explained  on  a  pnneipl«  of  the  ea«y  gmsp  ol  ratio 
(e.  </..    Wondt:       "Phys.  Psych."  Chap.  XIV.  St-ctiou   3). 
Zei-sin^  (in  *'  Neii«  fjebre  von  iimi  Proportionea  des  mensch^^* 
licb«D  Korpors,"  1S54,  and  other  works)  claimed  that  tb^ 
Ooldea  Hection  is  the  normal  a'Mhetic  proportion,  and  sought 
lUastratiouH  of  tt  iu  the  human  body  and   iu  archil«elo 
The  liue  A   C  is  divided  iu  the  Goldeu  Section  bv  the  poi 
B,  when    A  B  :  B  C  :  ;  B  C  :   AC.       Peehner  finds  Zeisiag'* 
principle  a  roal  discovery  In  estJietics,   though  not  of  tJut 
importance  attributed  to  it  by  its  author.    (  "Vorscbale,"  I.  p. 
IMI.;    ef.    Pfeifer:      "  I>Hr  goldene  Schnitt,"    1885.)      The 
elements  of  the  iiroporfion  Ik^iqc  iQcommensnrabletht;  theo: 
of  an  easy  grasp  of  ratio  does  not  seem  to  apply;    but  si 
it  involveB  two  appliuitions  of  the  same  ratio,    the  expl 
tJou  above  quolud   for   Nymtiietry    ( a   repetition   of    viNti 
experience  )  may  be  eonccivetl  to  aeeonnt  for  the  cbami  of 
the  Golden  Section  alao. 

2.    Ideal: 

S  40.     A   principle    according  to    which    the  BOOoesB 
psychic  functioning  is  a  cause  of  pleasure  ami  its  hindraac 
a  canse  of    pain    ("psychic  euphoria"    and    itM  opposil 
Mcynert:  "Psychiatric."'  i.  p.l8(»).  serves  to  account  for  mi 
of  the  more  important  phenomena  of  pain  and  pleai^ure 
the  sphere  of  idea.     ( In  uupport  of  the  Herbartian  hypot 
esi»  hosing  feeling  on  the  iutoraction  of  presentations,  acDt 
ami  detailed    analyses  of  paio  and  pleasure  phenomena 
this  field  are  given  by  AVaitz :    "  Lchrbuch  der  Psychologie,*! 
1849,    HI.   Abschnitt.       ^'ahlowaky:     '-Das  GefiihlsIeben.J 
Sections    8-13,   Section    10.      Yolkmann  :      "  PKycbologtoiif 
Section  n7f.;    d.  aUo  on  this  aiibjt^ct,  Horwicz  :     '*  Psye~ 
ogische  Aaalysen,"    n.    Pt.  II.    p.    1811.       Mr.    Hoilgson: 
"Theory  of  Practice,"  Section  I'J,  Section  55.      Profess 
Jamcfi :     "Sentiment  of  nationality,"  Mind,  1879,  p. 
and  "Psychology,"  Chaps.  IX.  and  XX  vni.    Fechner:  "V« 
schnl*,"   VII.     Lehmann  :     "Hauptgcaetze,"'  Section  297f. 
Familiar  manifestations  of  the  pain  and  pleasnre  genus 
ideation  are  the  t^trong  discomfort  of  imperfect  recoUectic 
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empty  images  of  idm  make  tiH  **  ronger  et  tlespiter 

tent  (lactate,"  Moutaignc:    "Lit."  III.  Chap.  V.)  and 

i(rw   of    pleaisare   Hccompanying  its   final  Hncc«ss.      An 

dieoomfort  in  that  of  betn^  presented  from  foUovring  np 

tboaelit  from  which  avenaes  ol  Bnggeslion  Bec;m  to   bo 

in  the  raincl.      The  r^ret  we  oft«ti  feel   at  b^ing  int«r- 

in  a  tlrcam,  the  coDtoot  of  which  may  bo  indifferent, 

to  bv  of   this  kind. 

I  41-     The    vskpne  tefUufi!  of   dlseomfort    with    which    we 

'bend    an    nosouud    ai-gum«nt  may  be  interpreted  an  a 

nflittioTi  of   thwarted  habitude;;  of  int^tUrctioii  whose  cogtti- 

ttTtcoat«iit  belong  to  th«  ponnmbra  of  conseionsness.     (Of. 

McfiMSt :     "Pitychiatrie,"  I.  p.  274.)    The  state  of  mind  called 

6amttt  is  A  form  of  intellectual  event  in   which  incompatible 

,tB  of  thouRbt  atteroato  in  conttciooauesfi  »nd  the  devel- 

ot    coDseqaeooes   i.s   in  each  «ik«i  i>n:vriit*'d  :    here 

it    may    be  assnined  that  the  intcrruptioD   ol  monlal 

fnocAS    therein    involved  in   the  source  of  the  pain  of  the 

attic       The    exi*erience   called    Belief    (=  ReiiHe  of  reality, 

Pntes*oi   James:   "Psycholofn^,"  Chap-   XXI.)    is  in  tbo 

dlncKion    of  pleaaare,  bnt  it  may  be  questioned   whether  the 

re  is  inirlaalc.  whether  It  is  act   rather  one  of  relief 

tbe  pains  of  douM.      (The   pleasure  of  certitude,   or 

Mill     oonscioaft    of     it«(Jf,    in    spoken     of    by    Newman : 

"Ommmar    of    Assent,'"   Chap.    VI.,  a«  consistinR  in  "the 

tnamphant   repose  of    the   mind   after  a  ntni^le.")      The 

^.«eial  pleaatire  of  the  confirmation  of  a  belief  may  be  given 

k  I>roTi«ionmI  explanation  by  referriag  to  the  aid  offet-cd  one 

jiioirii  nf  tboaght  by  anotlier.     The  ph^at^ure  in  a  recogui- 

Uee  off  the   "identities  struck  by  science"   is,  according  to 

rint— rii    Bain    (  "  Emotions  and  Will,"  Chap.  XII.),  not 

oaljr  the  positire  charm  of  '■  the  idenUfteation  of  likeness  in 

MBAl«  objecu  and  nnder  deep  disguises,"  bnt  contains  the 

■Hifiirr  rlrmmt  nf  *' the  lightening  of  an  intell«-etua1  burden." 

i  45.     The  state  of    bewilderment,    inability    to    oompre- 

Ind  what  is  presented  to  tho  mind,  ha^  a  disagreeable  char- 

aOVT  which  may  vary  from  simple  anuoyauce  (cf.  Jean  Paul's 

teoipcion   of  th«   vexation   o:tiiRed  a  writer  by  uncompro- 

domctiUc  noises,     "SiiilM-nka-s,"  Chap.  V.)    up  to  a 

'on   of    an  overwheluLln}r  kind.      Bewilderment  as  a 

of   overlalncAs  of  experience  is  sometimes  contrasted 

lediam,  or  oonuf.  aa  a  tttate  of  mental  emptineas.      Yet 

pain  of  iMIam  is  aortncstionably  not  one  of  intelletrtnal 

_,  AIIimal^.   donbUcfis,  feel  little  ennui  (one  comfort 

4  ilumatk  pets  is  their  capacity  not  to  be  bored),  nor  do 

an  wbm  their  nituls  are  at  their  emptiest,  t^.  7.,  in  going  to 

4««p.  ClMp«rdi,  "Penaieri.*'  LXYII.  and  LXVUI.:  Ennui  ia 


felt  odIt  by  tbose  ct  MMM  tMdiMjtori  pow«-:  it  is  "little 
kDOVQ  to  raeo  of  so  eoaafM|MBe«  «ad  lesst  of  aU  or  not  at  all 
toaainwle."  C(.  Drobtsdi :  <*Bmp.  P&vcbolof;ie,''  1S42. 
Beceion61.  Prolessor  SqUj  :  "  P«««iint«Di.''  1877,  p.  235. 
Sir  W.  Hamilton:  ■*  Metaphysi«,"  8c«tMn  XLIV.)  In 
tedidin  the  nuQd  is  occupied,  it  maj  be  claimed,  with 
procwata  of  idea  tbat  are  balked  in  tb«ir  natural  progress, 
coateDts  whOM  ferminatioD  is  hindered,  or  whose  germinal 
power  is  insofficieDt,  aod  whicli  jet  retarn  aeain  anda^in  to 
eoasciottBiiesB.  Tbe  dlseomlort  of  the  ^tate  18  not  one, 
accordlnc  to  this,  of  a  lack  of  ideation,  bat  a  lack  of  the 
frultioo  of  idea.  Th«  mind  is  employed  in  ennai,  but 
nnTOcoe&sfully. 

I  43.  In  one  of  their  principal  fiiuctions  Gamfn  and 
Sporin  are  an  appanttu»>  (or  the  awak<^nment  of  keen  anticipa- 
tion io  order  to  tbe  pleasure  of  it^  Rstisfaotioo: «-.  9.,  events  of 
little  or  no  tntrini^ir  interest  l>crome  victories  or  tend  toward  an 
eventual  vietory  (points  in  a  game):  again  tbe  rulefi  or  cus- 
toms of  tbe  game  or  sport  provide  that  the  n:sulb  shall  be 
doubtful  despite  the  liest  eftorUt  o(  the  participants  (ahootiog 
a  quuil  on  the  f;round  vould  be  "  unsportsmanlike  "  ).  Knr- 
ther,  under  the  tension  of  euspense  created  in  sjMirta  and 
games,  there  is  a  heightened  bodil>-  aud  iuciuhI  functioning 
whicb  Is  pleasurable  in  itself,  often  still  further  intensiSed  by 
the  Hense  of  danger:  and  to  thie  plen«ore  ia  to  be  added  that  of 
the  facilitate  play  of  the  mental  jiowers  (Ronse  of  freedom) 
Gonse<|iteut  upon  the  &nal  satisfaction  of  an  awakeued  anticipa- 
tion. The  interest  of  a  game  which  is  pbiywl  for  money,  or 
of  a  si>ort  where  bets  are  madenpon  the  result,  being  iu  gen- 
eral much  greater  than  tbe  eum  of  the  pleasnres  to  be  re- 
ceived from  the  retrreaUou  iu  itself,  and  from  the  gain  ot 
money  in  itself,  the  charm  of  pimbling  affordg  an  illustration 
of  Fwhuer'ft  principle  of  -Esthetic  Aid  C'Vorschule,"  V.). 
An  indirect  i)1«iku re- yield  of  sports  and  games  ia  due  to 
the  fact  that  they  are  more  or  less  complete  mental  (and  often 
pbydical)  alteratives,  taking  iifi  into  a  world  of  their  own, 
and  bringing  ufl  bock  rofreshMl  to  the  real  one  :  (Cf.  Lttxams: 
^'Dif  IJcizc  d.'S  Spiels, "  1883.) 

$  14.  Taking  a  suggest  ion  from  Fechner'it  analysis  of  witty 
compiirisonfi.  plays  upon  words,  etc.  (''Vorschnle/'  XVn.) 
liidiUti  may  be  conceived  as  an  exploitation  of  the  pleasure 
ol  the  nniflcation  (by  th**  Bohitlon)  of  amiinifold  (presented  In 
the  jiiiazlingdata).  W«  arc  given  oompleies  of  presentation 
which  do  not,  at  first  sight,  offer  any  chaniieltt  of  idea  en- 
abling ns  to  pass  from  the  contemplation  of  ouc  already  pre- 
pared for  what  another  is  to  offer  us;  there  being,  neverthe- 
less, giieb  a  mediating  idea  called  the  answer  of  the  riddle. 
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len  this  is  tonnd  the  pnseage  from  one  elom^nt  of  the  rid- 
dle to  anotber  af(oril»  a  plMiHnreof  exi>cctation  fiatigfied,  in- 
teiu»ifi»H!  iliun^th  tlie  cxcitemeiit  of  the  jire^'ious  (and  [Hrhaps 

I  Kill  threatening)  fiisappoinrments.  (On  unity  in  nioJciplic!- 
fty  as  ao  testhetic  principle,  cl-  PtK^hucr,  •'VorMchule,"  VI.) 
^  Special  Cottdilions.  (1).  Morbid. 
f  -IS.  (h).  ^felanobolia  and  mania  are  two  types  of 
kmtally  diseased  conditiou,  dtstingnisbed  rettpeetirely 
fcy  the  mieery  aotl  happiness  of  the  Bobject,  Acronling 
10  Kraflt-Bbing  (■' Psychiatrie,"  11.)  the  '•fundamental 
iheDomenn  in  melanchoiiac  insanity  ai'e  the  painful  mood 
tf    deprcBKion    and    a    p;ncral    diflii^nlty    which    may    tM- 

(ome  inhibition  of  psyehie  moTements "     "The 

bcu  compel  as  to  regard  the  mental  pain  and  inhibition  as 
«Mirdinat«  pfa4-aoiueu.i  .  .  ."  On  the  other  hand  mania 
i«  "a  change  of  the  self-oonseionsnps.s  in  the  direction  of 
■  predominately  ph^astimblc  mood  of  f<H:linf;  and  au  abuor- 
n^y  faeilitated  flow  of  psychic  activities,  amounting  some- 
limes  to  entin-  unroQtPollal>ility  ol  tht- iwycho-motor  »lde  of 
thtmtntal  lite."  Tbi-se  two  chanMtteriMtios  are  likewise  lo 
be  considered  as  eoordinate.  The  aiiRnmption  invulvetl  in 
Uiis  theory  of  melancholy  and  mania  is  the  general  principle 
Mooidini:  to  which  the  hindcrmeut  of  meutal  luuctiou  la  paJn- 
taland  its  furthermenC  pleasurable  to  tJie  snbject. 

(  46.     The  psychic  phenomena  of    alcoholic    intoxication 

ut  regarded  as  presenting  a  close  analogy  to  those  of  insan- 

ily.    (tiriesinger:  •■  Mental    Pathology  anti   Therapeutiw*," 

ftig.  tr.  1867,  ecction  144,  p.  310.     KraJft  Ebing.  '■  P^ychia- 

trie,"  I.,  among  "Analoglendes  Irrseins,"  finds  the  most  exact 

lo  be  Intoxication  by  alcohol.      Maudsley,    "Pathology  of 

I      Und,"  18S0,  p.  194.  compares  the  first  stage  ol  happiness 

*ltli  mania  and  tlie  following  maudlin  (fonditloa  with  melan- 

tboly  ;  cf.  tho  earlier  deoreaM-  mid  the  later  increase  of  rcac- 

tion-tlmea  under  the  luflnenoe  of  alcohol  observed  by  Kraep> 

*ila:    PhUannphiwhe  Sludien,  I.    188.1,  p.  673,  "  Ueber  die 

Eiowirkung  einjger  medicamentoser  Stofie  au(  die  Daner  ein- 

]    fufaer  psychJBche-T  Vorgsing©.") 

f  47.   (b).  Impulsive  insanity  is  a  form  of  morbid  state, 
to  which  both  the  pain  of  craving  (or  desire)  and  the  pleasure 
-sHlisf;trlion  reach  an  exc>eptional  inteutflty.     (Pyromania, 
uptomania,  homicidal  mania,  etc.,  are  varieties.)     The  ap- 
[•y  deems  in  these  conditions  to  fill  well  nigh  the  whole 
iouimcKS.     Ca&os  of  the  bind  are  adduced  by  Lot]>«Bs 
ridoiceol  Iha  psychological  principle  that  "many  even  very 
iplieated  actions  are  carried  out  without  definite  volition." 
•'Instinct,'*  Wagner's  Handwortcrbach.) 
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Plato's  Pfunlras,  Oneiatia 
Of  mania,  one  aiiatag 
inspiml  deriatkm  tnm 
("  Dm  Genie/'  1893)  affves  aeyaal  a  diflefCBca  in  kind  tw- 
tw«ea  genias  »ad  talent.  Yet  genioB  is  sarely  not  the  ''rapac- 
ity for  infiait«  labor/'  boE  ttie  I'ricapacity  not  to  labor  infin- 
lt«ly:  a  case  where  two  ne^tive«  do  not  make  the  affirma- 
are. 

(2>    Onirotic  conditions. 

f  49.  Under  this  head  are  here  grouped  a  namber  ol  mea- 
tal  ftoodiliotw  pos8««t4inj;  in  (.■ommon  Rome  prominent  cbarac 
tem  nf  Htat«*K  o!  dreaming,  viz.,  a  rertain  scantiness  ol  jtsychie 
fiiiirtioninf;  (cominouly  intensified)  and  a  diminution  of  voli- 
tional juiwi-r  and  of  tbe  consciousness  of  self.  The  mental 
re«idtM  of  eltliPi*  external  Ktimuli  or  jwiychic  erenl  are  in  these 
condltloHN  lesfl  abundant  than  they  are  in  the  rest  of  the 
jiHjThle  life;  tht*y  nre  simplified  psychows.  ('•  L'hypnotistne, 
polarlKation  /•l.mngo  de  I'Ame,  n'on  est  done,  eommo  lo  songe, 
tiu'iitip  wtinpliflcfttion."  G.  Tarde;  "  Orimioalit45  comparfie/* 
mtil ,  p.  U  L. )     The  fitet  of  interest  In  these  coudltionB  for  the 
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i\  \n<i«iry   is   that   ol   their    unsymmetriwil    rplation    to 

aod    pleasure.       It   muy  l>e  irluimcd  thnt  tliuy  incluiio 

Ot  Um  maxiinal  pleaaures  known  to  man,  and  that  irhile 

pminft  havt!  a  certain  t«adeiicy  to  produce  thoiii,  u-bt:'!! 

Wnned  they  teml  to  exclude  the  paio  :  morL-over  that  they  arc 

taccncrul  lu&g  apt  to  be  predominantly  painful  Chan  states  of 

H&Ubry   compUcation  (caUcd  waking  states).     (In   "The 

temUfic  ^&i&of  Delofiions:  a  New  Theory  of  Trsnoe/'  1877, 

Dr.  G.  M.  Bemrd  grouped  uuder   the  IuU<>r  term  aomuainba- 

lllB— ATtlficiJBl  atiil  Hpuiitunf^ouit — luoKQivriMm.  hypuotietm.  cat- 

liUfmj,  eesbuy  and  likt>  conditions,  proposing  the  hypothe- 

ite  Ut*t   Cnuic«,  which  differs  osiicntlally  from  sleep,  is  "  a 

%ffi^»^ql    dtsea^ie  of  the  oervotia  system,  in  which  tlie  oere- 

Iib]   activity    is   concviitnittxl   in  some  liiniUxl  ref^ion  of  the 

tiata,  with  saspcasion  of  the  activity  ol  Cht-  rest  of  the  brain 

Md  oonsMiaeJit  loss  of  volition."     He  elsewhere  reniarkfl  oa 

Ike  fact  that  '*  the  insane  are  not  easily  entranced.") 

I  50.     (a>.     Dreaming.     Sleep   itself,   in    strict  accepta- 
bao.  is  snbject  matter  for  psyrhology  only  as  the  fact  of  the 
4Mcioatinaityo[  the  iudividoal  conscioasnces  in   time.     As 
phmomninn  of  mind  the  term  denotes  the  conditions  (.-aUed 
jtrvrjt  (IrowsinesH,  dreaming.    Tlie  dreaiuH  of  ordinary  sleep 
Hvperfaape  in  K^aeral  ueitlier  at^riK-^ible  nor  disagreeable.  In 
oecpdottal  canes  Imth   rharncters  oecnr.  often  under  circum- 
itotteea  which  Icvl  to  waking  (erotic  dreams,  nightmare). 
Th»  cnocioo  of  rerror  may  be  felt  in  a  dream  more  intensely 
tkaa  IB  vrer  is  in  the  waking  states  ol  an  ordinary  civilized 
Hb.     In  some  pcntous  thetw  dream»  of  [«ar  occur  only  when 
Acdrcanicr  lies  npon  his  back.     If  this  is  generally  the  case 
m  tT*       **""  ^  Bttggested,   based  oa  the   (disputed)  as- 
of  the  inhraitanoe  of  acquired   characters,  by  the 
that  In  baman  and  pre-baman  confliet,  seasatlon^i  iu  the 
c  have  iMMi  usodated  with  the  terrors  ot  flight  or  of  in- 
ity    lor  defense.     The  pain  of  nightmare  is  complicated 
•a  fnteoae  form  of  the  pain  of  a  thwarted  nervous  pro- 
ihat  inTolvod  in  crying  out. 
SL     (b).     >'ataral  somnambulism.      The  characteristic 
alate  is  excitement  of  the  motor  centres.     Assuming 
SDOoeaaful  nervous  functioning  contributes    pleasure  to 
%»   eOfT^fttod    oonsciousnpss,    this    state   should,   in    good 
■■iBf*,  be  Bffncablo,  for   in   gencr.i.1   tlicre  18  a  noticeable 
"WIT'"***  In  dtc  motor  processes  ll  involves.     Somnambulists 
^  ape  to  tje  surt'-footed  and  snre-handed  (cl.  Mark  Twain's 
^■vdote  of  Iho  Miiutiasippi  pilot  who  steered  his  boat  through 
t  difiraU  paisago  while  asleep).     In  waking  life  this  exact!- 
ji^  o(  movement  is  a  pleaeure;  the  surety  of  hand  of  a  )>all 
■  tHuis  player,  liie  surety  of  foot  of  »  leapcr  is  a  source  of 


u 


GUJUjI?!: 


plCAsare  to  him  iiulcpcD<1oDt  of  the  rcsolte  of  bis  activit 
A  state  of  t^reeable  ■'every  dpTeloped  during  prolonged 
regular  pliysiml  labor  (mowfag)  ia  de«cribetl  by  TolRtoi 
Aana  Kurt'-Qiiiii :  '*  Lcs  bieo  heunux  moui«DUi  d'out 
ravenai«?iit  toajonrs  plus  freipients,  et  la  tnnx  semblait.  trsini 
ik  sa  snitv  an  corps  plit-n  lic  vie,  ot  accomplir  i>ar  (Michant 
meut  suutt  le  <teL-oui'»  de  la  pens^  le  Inbeur  le  plus  reguUec^ 
En  revanche  loi'stpi'il  (ullait  interroRipri;  t^tte  activity  inooc 
Sciente,  enlcver  aoe  niotbc  dc  tcrru,  ou  arnichcr  un  boiiqaC 
d'oseille  saiivage,  le  retonr  k  la  r«alic6  seniblait  p^nible." 

a  62.    (c).     Hypnotism.     Insensibility   to  certain 
ful  stimuli  applied  to  the  Bkiu  is  one  of  (be  reu^nlar  accoi 
panitnents  of  liypuotism.     On  commanil,  nnd  <>rpn  wiliioi; 
it,  perhaps  through  the  rcstrictioa  of  the  consciousness 
the  anbject  to  matters  concerned  with  the  personality  of 
oiM-rator  {  rapj)*'!-/'),  otlur  pains,  tUongb  nattinilly  intenseJ 
ore  upiiareutly  imlflt  («iir(rir«l  operutionK).      The  ituLuiv  of 
tbese  pbenoRiena  is  n  question  of  interest.      Xtv  the  pre$( 
tations  involved  stripped  of  their  painftil  charact«r  or 
they  full  out  tliemselves ;  and  is  this  lapse  a  ease  of  nncoal 
scionsness  or  of  want  of  notici^  I      I>oes  the  hypnotir  c-od{ 
scionsness,    fnrllittr,    bi^bavv   in  llko  mannrr   in   rtif)M^ct 
pleasurable  experience  I    *■,  y..  are  there  forms  of  pleasure 
which  the  hypnotic  i;j  sjioiitaneously  unsusceptible;  and 
oiperifnces   be  stripiied  of  their  chonifli^r  of  plensun;  oi 
command  1     (  Cf.  the  erogenic  zones  of  Chftmhnrd;  Binet  nni; 
F6rrf:  "Animal  Macrn^tism,"  p.  lo2.)   Tntheeniotional  sj)hM 
the  hypnotic  eousciousucss  is  c«lled  hyperescitable :  patient 
easily  weep  and  lan^h  ;  moreover  their  emotions  state  hai 
the  inertia  of  all  thrir  mental  oiK-nitioas :  Ihcy  tvnd  to  p 
gist  abnormally.      (  For  a  certain   undistnrbedness  of  bodily 
functioning  in  hypnotism  an  item  of  evidence  is  supjdied  ii 
the  simplii'ity  of  the  muselt'  and  pul.se  inicinga  olitiiinabU 
daring  the  cataleptic   condition.      Jounwi  nf  Xf}iiotui  un 
^ffntaf  l>i.ien9e,  Vol.    X.    I8S3,  p.  I.     Note  by  Charcot  an^ 
Bicbet.)     .States  of  concentrated  ttionght  have,  as  the  nam< 
and  the  accompanying  sensory  (and  often  motor)  ([iiicscenf 
shows,  onirotic  cJiaractttrs,  nlrhoiigh  apparently  not  eiiscs  ol 
volitional    abeyance.      Yet  it    may   be  <{iiestioae<l    whetl 
activity,  effort  of  will,  is  not  a  foreign  element  in  these  con-| 
ditious  in.  the  sense  Lbat  in  so  tar  as  it  fs  excited  tliey  i«nd 
disappear,  and  that  for  the  most  part  they  nre  a  condition 
passive  waiting  for  the  siib]i;ct  matter  to  nufold  ilsi-If  ticJoi 
our  mental  vision.     They  seem  like  alternations  of  dreamini 
and  waking  to  secure  what  we  have  dreamed.    (  "  La  peni 
est  Iclabenrdc  rinticlligtrncc:  la  reverie  CQ  est  la  volupt£.'*j 
V.  Hngo:     "LesMisfirables.") 
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(d>.      E^hock.     A  bodily  state,  the  result  of  severe 
prvsentinf;  defined  characters  and  acoomiianied  by  a 
c  cundition  akia  to  bypnotlsm.    A  strikio^  cleoieut  in 
hi  thv  tliminifthed  or  extingaiabcd  sensibility  to  the  pain 
ri  tb»  leelon  (.«.  ff-,  tbe  vounded  in  battle  or  in  a.  t-ailway 
ttodeat  «re  often  unaware  of  tboir  JDJuries).     The  pbenome- 
SM  Ihm  been   explained  as  an  extreme  case  of  inattention. 
flwiiiiLi  I    mokes  the  (tapposition  that  this  painleesnees  ot 
pm9  kn|ary  is  dae  to  the  tact  the  ^timnlufl  has  eaten  up  ao 
■kAi  oI  th«   potetilinJ  pner^'  of  the  nt^rvouM  tracts  it  has 
i>Mked  thai  what  in  left  in  insudicitint  to  brin^  alK>ut  u  isen- 
^ioB  of  pain,  this  demanding  a  wide  exrcnnity  of  nerrous 
thgjai,  tb«  coopeiation  of  much  nervouti  matter  (  "Uber  den 
&(Kk."  ISSfi). 
■   •  ■.      (e").     Narcosis.    The  bodily  effect  of  narcotics  is 
I  aa  a  more  or  less  complete  paralysis  of  some  part 
a  inc  uerTOaa  nieebanism.     On  the  princ-ipte  of  localization 
fl«  fSyvUc  eorrelati%'e  of  tbio  pbtmomt'non  Hboiild  be  a  more 
tr  len  pronooDeed  pAyehic  eimpUfiruliou.     The  fumlamrnto] 
■4i.Binil  In  the  ineflable  pleasareB  of  opinni,  acoonling  to  De 
f^iitKtrf    (and   other  vitacsaes),  is  the  calm  in  which  it 
the  conadousneaa  :     "Here  were  the  hopes  which 
in  Uie  paths  of  life  reconciled  with  the  jmsicw  which 
la  the  irraTe;  motions  of  the  int^'Uect  a»  unwearied  an  the 
■TenA.  yet  for  all  anxieties  a  halcyon  calm  ;  a  tranquillity 
■I  mwmed  no  prodnct  of  inortia,   but  as  if  resulting;  from 
aod    pfjnal   antaK(ini>'ii>Ht    intlnite  activities,  infinite 
"     ("Confessions  of  an  English  Opium  Kater,"  p.  81.) 
principle  claiming'  a  pleasnro  to  the  inhabitant  Psyche 
tibe  snccMniful  fanrlioning  of  the  body  it  inhabits,  the 
erf  oplnm  can  be  conceived  accoi-ding  to  this  descrip- 
lo  jimc**>il  from  the  relief  of  Uic  hemispheres  from  the 
,,U'  >—•"]•  r■f^  ot  function  which  are  the  cnstoniaiy 
^ity  of  waking  states ;  statee  of  psycbio 
ion  oeing  (n*r  from  hindrances  as  the  branches  of 
f  latorlere  Ic^s  when  few  than  when   many.      In 
A  aeem  to  get  the  natural  joy  ol  the  fnllness  of 
(or  the  time  bein^   («■.  </.,  in  onirotic  cxmdltions 
BMAt  no  contriulietions ;  the  voice  of  sagacity 
■batter  llie  dream  world). 
"«ft.     (O-     Emolion.    The  question   has  been  debated 
'^■■^m  whether  emotions  are  to  be  regarded  as  solely 
>!  Other  menial  factn,  or  whether  there  are  fade* 
'  :      '  ine&ts  involved  in  them.    Mr.  Hodgson 
on:    "The  emotions  in  my  theory  be- 
J  »■  tiUiJ  t>r  lUDile  of  fei-Uup  depending  upon  the  con- 
Aod  ojteratiun  of  ocrvouH  matter,  and  in  this  respect 
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fts  EmoUont  '*  JtfiW, 
Cb»p.  XXV,),  boldiBc 
bodily  cbu>ec8  hroacbt  abomt  by  ill  gxdting  catue.  Acoord- 
iuK  to  Lance  ("r«b«r  G^niUtobBWggmiiirgp. ' '  1SS5)  tbeee 
bodily  cbantnn  are  onginally  Taao-MOtor  pii«aomeiia.  Prof. 
James'  view  \&  mtieised  by  K.  Oonwy  (JfinJ,  18S4 :  rf.  B. 
KroQor,  *'Du  Korpcrticfac  G«fnhl,"  Cbap.  XL).  LanKe is 
rritlcined  by  Lehnana  (**  HaaptstsMOe,"  SecXionSSt.).  vbo 
frtves  (!^4M-Uon9BI.)  ananoaBtolkiao«ii«)q»«rimenU  oa  the 
bodily  iin-ompaniMMits  of  MiOtiao  He  conclodes  vs.  Prof. 
Jaiites  mid  Lao^e,  that  Ska  aenaciaQS  from  thu^  are  not  iLe 
only  eoDstitiu'Dtj  of  <MotwB  {Saclim  isO),  wbirb  oormnlly 
involves  an  introductory  plaaaaimbte  or  painful  presentation 
(Section  ISl),  whose  agicsaMMOoo  or  tUsagreeableness  is  Its 
own  (utd  cannot  be  resvded  as  borrowed  from  accompanying 
bodily  feeling  (Section  Iftt.  Cf.  Won-e»ter  in  TVicJ/oiiix/.  VoL 
3,  Ko.  3.  Tbedenrative  natoreof  emotion  maintiuned  by  B. 
Begalia,  "8nl  errore  nel  concetto  di  Emozioni,''  Uiv.  di  Fif 
Sciendjiat,  Ocl..  13901.  On  the  bodily  theory  of  the  emotions 
their  eont^^iit  in  plefutnn*  and  pain  is  to  tw  explained  by  a 
reference  to  the  Iwdily  di^tarlKiQceK  their  exciting  caaso 
awakens  :  snd  on  any  derivative  theory  by  a  reference  to  their 
component  elemeut«),  ^enmitional  or  ideal.  Tbey  ar«  disoo&sed 
in  the  prtvient  couuectiou  in  order  to  lay  emphasis  upononirotic 
chnrooters  that  are  apt  to  be  conspicnons  in  them.  A  state  of 
emotion  is  one  of  more  or  lees  absorption  or  entrancement : 
emotions  carry  us  away,  put  ua  beside  ourselves,  and  while 
iJiey  limy  give  ]>nin  as  well  as  pleasure,  it  seems  [lossihle  to 
claim  for  M\f^ax  \ln-  trend  toward  the  latter  that  dititingaifihes 
states  of  psychic  sinipliAcatton  in  general.  They  might  be 
described  as  less  pronounce«l  onirotic  conditions,  originating 
in  an  imaginative  content  generaliy  markedly  plcasnniWe  or 
markedly  paiutnl.  That  one's  views  of  any  matter  differ 
greatly  under  emotion,  and  most  noticeably  by  default,  frow 
tJie  impressions  of  a  dispasaiooate  contemplation,  is  a  common- 
place of  psyebologleal  moralizing.  The  suggestfon  here  of- 
fered is  that  emotion  oonsistA  in  this  partial  mental  virion 
when  the  narrowing  of  the  consciousness  has  taken  place 
round  an  irleal  content  ("  i-eprctsentational  Irameworlc,'' 
Hodgson),  generalty  mark^ly  painful  or  pleofturable,  with 
its  ap]>iirt«uauc»s  of  sensation.  The  glow  of  the  emotion 
wonld  then  be  the  reenlt  of  a  hypcncsthesia  of  the  subject  oE 
these  elements  and  these  afterward  accrning  to  the  conscious- 
ness. The  psychosis  might  in  general  include  what  an 
called  bodily  seusatioos,  whose  conti'ibation  in  %'olume  or  in 
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or  pleastir*-  wonhl  perhaps  (end  to  blind  us  to 
^'^myebic  elements  :  bnt  their  pattial  or  complete 
K  t.w»  in  tiin  iTiise  of  many  eesthetic  or  leligiouB  cntlia- 
0  voald  not  «lestraf  tlie  emotional  c)iamct«r   of   tho 
i.  r,,  the  cbiiractcr  of  on  oniroCic  condition  formed  on 
riamattfi     for    the  most  part    markedly  agreeable  or 
A      eouPopUoQ     like      tbifl     would     serve 
■ntoan!  lor  ihf  sraiiU  revivabllity  of  emotioniil  stut^-s  (and 
h"cr»>  Inr  the  backward  psyrholopy  of  the  spbjeft),  (or  this  is 
r  ol  Jreatu-Ptattfs  too.     (Of  Lis  desertion  ol  Frcd- 
.-_  .■..vthe  wrll«»,  "Those  wen*  painfiildays  whose  memory 
to»  oot  remained  with    me."     "  WahrlieU   und  Diclitang," 
Book  XI.  tad   fiaem;  cf.  Tour^oDJcfi,  '*  Smoke.")     Tho  cuio- 
naiiil  fiialps  which  best  lend  themselves  to  snch  an  interpret 
atSoii  as  Ibis  an^  the  followiD^; 
f  M-     (i^.      Wonder,    horror,   etc.       The    expressions, 
-  .-d  ■'  with  (right  or  aHtoniKhmunt,  and  "frozen  "  with 
'Uppest  a  cataleptic  condition.    (The  original  applica- 
-  ai  the  Gf*ek  word  (wruitd-,  onr  ecstasy,  seems  to  have 
—2  to  these  stateB.)    Surprising  or  boriible  expei-leneea 
-  -Tolo  mnrot  the  psychic  machinery  ae  it  is  arrested  in  hyp- 
by   the  word  o(  the  operator,  or  through  the  fixation 
Ataing  objecM.    ConeelTinf;  that  the  ooirotic  condition 
Unrarda  plcasore  »nd  away  from  pain,  the  attractiveness 
ner  natnr«>6  of  gladiatorial  Abown  and  even  of  Hcenea  of 
(in  Racine's  *'  hen  Pluideurt*,"  Isabelle  is  invited  by 
lo  witness  an  examination  by   tortnre)  and    of  acci- 
fcmeralfi,  cxecDtion^,  representations  of  the  horrible  iii 
<en  lo  the   moi-e  civilized,  may  be  explained    by   the 
the  t'irii]  imagination  of  pain  poKse^ses  to  hypnotize 
i|>ernpient  even  without  any  sucgcRtion  of  personal  dan- 
Animal  cataplexy  is  conceived  as  allied  to  hypnotism  ; 
it  Mcms  oftoD  to  be  a  species  of  petrifaetfon  by  terror. 
••rt  Pr*yer-.  "  Die  Kataplezie,"  18*8.)  Fear  may  also  cause 
ntucnlar  relaxation:    (c(.    suggestions  of   itinking 
the  earth  In  Bhame :  the  woi-d   humility  Is  derived 
La  ■«,  ihe  ground.)     Such  cTprcssions  as  "blind 

■  ir  zom,"  suggest  hypnollt' fharacters  also  in 
(The  una^atht-Kia  tht;rein  is  very  evident  according  to 
?,  aJlhough   be  doubts  the  valoe  o(  snch  expressiouB  as 
(i«inuthsbew«gtiogeD,"  1&87,  p.  31.)    The  slave 
'v  pot  at  the  elbow  of  a  Eoman  conqueror  to  break  up  now 
:  Btcain  bia  t-motioa  of  pride  by  bringing  htiu  to  self-con- 
<r««.     In  pity  "by  means  of  the  knowledge  that  1  have 
'b»r).  i.  f..  the  presentation  of  him  in  my  head,  I  idcn- 
-    'h  hfm     .     ,     ,     ."    (Schopenhauer:  "(3rnnd- 
!  .  ..J  "•  Section  16.) 
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§  R'.     (,!)■     Love.      The  proverl),   "Love  is  blind," 
serts  a  form  of  peychic  ^implifitratioD  bh  a  characteristicj 
amorous  passion.     Wliat  the  tonu  is,  H.  Beyle  has  80U{~ 
express  by  his  metaphor  of  crystal lizntion,     ("Phy6i< 
de  I'Amonr/*  publishtrd  iindtrr  the  p.'UTudonyin    "  de 
hal.")  The  idea  ot  the  loved  one  or  of  her  return  of  one's  i 
feetion  is  here  a  pleasurable  nadeus  of  presentatjon  (a  ni' 
braneh  lying  in   an   abaudoned  workini;  of  a  salt  mine), 
which  and  to  allied  ideus  and  impressions  in  so  far  as  tliej  u^^ 
agrwabl©  <Uie  atmosphere  of  the  mine  in  so  far  »s  ladpn  wlih 
aall  c-aa  depoflit  crystals  thereof  upon  the  branch),  the  mora 
vivid  consciousness  of  the  lover  is  mainly  restricted. 
que  j'apTwHe  vryMlalIiT.iilion,  c'e^t  l'oi>6ration  de  I'esprit  qi 
tire  de  tont  ce  qui  sc  prdsente  la  d^couverto  que  Tobjet  ati 
adenonveltes  perfections;"    thei-e  is  further  a  second 
tallization  '*  produiMant  pour  diajuants  des  eonfirmatta 
eette  id6e  :  cUe  m'aime."    The  pbenomcDa  eaggeet  tbol 
"  rapport"  between  opp-rator  and  subject  in  hypnotism  :  bl 
a  rapporf  that,   is   bedonic   in  origin  nnd  onteome,  the  ooi 
sciousneaa  of  the  lover  being  mainly  held  to  pleasant  senaiY 
tJon  »nU  Kuggi-tition.     (Cf.  Moltere'K  description  of  his 
siOD  for  Aniaode  Bojart:  ' '  Toutes  Ics  cbosea  du  monde  out j 
rapport  avec  elle  dans  mon  ccoQr ;     ,     .     .     Quand  je  I*  < 

.     .     ,    je  n'ai  plus  d-yeux  pour  ses  defaults,  11  n'en 
seulcmcnt  pour  tout  ce  qu'elle  a  d'aimable ;  "  and  the 
in  the  ''  Boorgeoise  gentilhomme*':    Covielle.   Elle  a  les 
petlta.     Clconte.    Cela  est  vrai.    Elle  a  les  yens  potit«, 
les  a  pleius  de  feu,  les  plus  brilliants,  les  plna  per^ants 
mond  i;,  les  plus  t«tiehautc>  qu'ou  puiftKe  voir.  Etc. ,  eir. ) 
alK-'vanee  of  BcJI-consciousnesa  in  passionate  lore  is  the  be 
den  of  a  fable  of  Jelnlluddin  qnote<l  in  Fit^gera)d's  transli 
tJon  of  Omar  Khayyam.     The  sulDeieut  condition  for  the" 
production  of  such  hedonic  rapport  seems  to  be  the  insists 
of  the  attacks  of  pleasnre  from  tbe  given  person.    The 
mation  of  many  charms  may  cither  gradually  or  snddi 
aet  up  a  hedouic  rapport  nith  the  charmer  in  the  sou)  of  ' 
charmed.     (On  persoual  cluirin,  ef.  Prof.  Sully  :  "Seusat 
and  Intuition."    Chapter  on  "The  aesthetic  aspects  of  cbi 
acter.")     One  of  the  most  charming  of  trait«  is  the  habitn^ 
ot   uoselfconscioasness,  aj)  that  of  self  consciousness  is  one  i 
tile  li!tt.st  pli-a^sinK-     Heace  u  certain  lack  of  persoual  cJiann 
in  those  accustomed  to  Ijeing  "  lionized  ■'  socially,  and  Rve^ 
generally  in  people  of  intellectual  attainments.     The  ciiarm  ^ 
Quseltconsclonsuesa  maybe  that  of  a  "natural  joyonsaess 
temperament"  (Prof.  Sully:  ibid.;  "AH  the  world  loi 
lover,"   Emerson),  happiness  being  the  mother  mood  of  sc 
lorgetf uluess  :  (Mach:  ''Beitrage  zur  AnalysederEmptindt 
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{«□."  p.  18);  wbile  (he  coinpanjortsfaip  of  a  reflective  (and 
hence  less  joyons)  nature  wnds  to  destroy  one's  owii  naivete, 
and  with  it  one's  capacity  for  pU-asurc.  (*' L'habitudc 
tt'analyser  toiite  oiiose  iu"a  rendu  irremediablement  trisie," 
Tbeopbilc  Gftader. ) 

i  58.    (7).    Religion.     The  Spanish  myatic.  Santa  Teresa, 
desorit>es  the  int«ofter  forma  of  meditation  upon  divine  things 
mn  a  "  sleep  of  the  powers,"  the  senses  Iwing  suspended,  Uie 
will  in  alwyaoce,  and  the  conscionisneHS  iiestricted  to  the  com- 
tcmplalion    of    Deity   alone.       (" CasteUo   Interior'*    and 
*•  Antobiography,"    quoted     by    Mantegnssa ;     "Le    Estnse 
^p,'ra!inp,''  ISS",  Chap.   X.,  and  by  Klhot,   "  Psyehologle  de 
Kl'att<-ntion,"    1889,  p.   143f.)     These  states  of  relif^ons  ab- 
^Borption  appear  to  have  poewsspd  the  trend  tovani  plcasnre 
Vmud  away  troin  pain   here  claimed  tor  oulrosls  In  p^eiieral. 
Buita  Teresa  bad  terrible  visions  sometimes,  but  (or  the  most 
part  glorious  oncH,  where  beatitude  waA  licyoud  all  deserip- 
tiOD.      Again  perceptions  of    brilliant  light   (the  principal 
■ensational  source ol  the  hypnotic  coudjtion  :  rt.  infatuation  of 
Inseets  and  birds  vilh  lighlj  were  prominent  in  her  viMions : 
H  **  It  is  an  overHowingsplendor  that  gives  nnimaginable  pleas- 
H  are  to  the  sij^ht  and  does  not  weary  it."     Again  her  traitcca 
V  became  more  complete  and  more  filorious  ns  they  were  nnilti- 
W   plied  (as  the  i>erfection  of  hyxmosis  groirs  with  the  hnbitn- 
I      itloD  of  the  snhjecc):  and  the  fact  was  a  great  mystery  to  hor. 
&p^   the  passivity  of    ber  state  seems   to  have   been  an 
naentiat  element  of  it,  for  activity  broke  it  Qp>    One  appsri- 
tion  sbe  had  the  greatest  desire  to  make  more  clear,  "but  all 
aysHortSMTvedonly  to  make  the  vision  (iisfippenr  more  com- 
pletely."     (Cf.  the  fablL-«  of   Cupid    and    Psyche,    and    of 
loheogrio,  where  action  is  a^in  a  kill-joy.)     The  penances 
ad  hu^ships  Sanl-a  Teresa  inHictt-d  upon  hcmelf  as  w«ll  as 
tte  self-tortures  of  all  ollit-r  religious  eulliu^ianls  and  the  con- 
flSBcy  and  even  beatitude  of  martyrs  may  hv  taken  ns  evi- 
deooe  of  an  onjrotic  insc-nsibilits*  to  physiroJ  pain.     Accord- 
ing to  Spitta    ("Traumzustande  der  menschlichen  tiieele," 
1^2),  ecstasies    (e.  g.,  Uiose  of  relii^ious  exaltation)  are  a 
diaease  of  the  emotional  nature  and  not  to  Ih>  counted  among 
diwun-conditions  which  arc  healthy.      Yet  if  by  di.sea.sc  is 

»befe  meant  a  state  incompatible  with  an  avem^-  duration  and 
vigor  of  the  bodily  organism,  an  extraneous  character  is  made 
tb«  twHis  o{  a  classification  of  uiental  conditions,  to  the 
neglect  of  intrinisic  likeuesKes.  Moreover  the  tact  may  be 
AispQted. 

f  &9.  C<i).  Beauty.  The  state  of  (esthetic  coutempla- 
kion  \b  fondamentolly  a  hypnotic  condition  (passivity:  nar- 
lOwed  coDSciousnesH)  noconting  to  Sonriuu  ("  Iji  suggestion 
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dans  Fart"  1S93),  who  ([uotos  Ui  the  same  eltect  Berpsci 
("  Easai  8ur  Icb  donnas  immediates  de  la  conscdence,"  l&i  ~ 
;i.  11),  "IjCS  i)roc<'-d6s  cle  Part  sontcomme  une  forme  nttpnti* 
raffini^c  et  r<]>iritiialis('i>  en  qiivUiiiu   )>orte  <Icti   pror£<Iu.-4  d( 
I'hypBotisme."     (Cf.  note  by  Ola  Hanson  in  Sehmidkoni*! 
"  Psychologie  der  Snpgestion,"  ISHa.)     In  reading  a  play 
Sh&keapcare,  vritcsGusUkve  Floul)crt  ("Corrcspondance."  IJ 
p.  163),  "On  n'est  plug  hommt!,  onesttyil.*'    (Of.  .Sohopen^ 
bauer;  ''Weltnl»  Willc,"  S«rtion  3S:  In  the  contemplation 
beanty  one  la  do  longer  "an  individual,  but  pure  will-lesssiit 
ject  of  kDOwledge.")     Of  artistic  creation,  Flaubert 
("CoritwiKindancc,"  II.  p.M9):   **G'e«t  uiic  dolieicuHC  chOB 
qued'ccrire.qoe  dene  pins  6tre»(»',  niais  de  cii-culer  dans  tout 
la  creation  dont  on  parle.  Aujourd'hui,  par  excmpl«,  bomme< 
teuiiiio  tout  ensemble,  amiint  et  maitressc  k  la  fois.  )e  me  ai 
proint;ii(!  i)  c'heviit  dauK  uti«  foret  jnir  uneuprOH-tnidid'autoi 
aouH  dt:»  ft^uilleK  jann»K,  vt  j'ctaj.s  k-x  chcvaiix,  U-m  louilloa, 
vent,  les  paroles  qu'on  se  disait  et  le  KOleil  rou^e  qui  faif 
B'entrefermerleur  paupiSres  noyees  d'araour."  The  bappin«a 
of  the  state  is  by  ScboiieuLauer  at.trlbute<l  to  its  calm  (Seodoi 
36,  "  It  in  the  pninleHS  condition  that  KpicnruH  extolled  aa  tfai 
liigheitt  good,  and  the  condition  o(  the  code  :  for  w<r  arc  for  tli< 
moment  freed  from  the  vile  urgency  of  will,  we  celebrate  the 
Sabbath  of  the  work  house  labor  of  volition,  the  wheel  of  Ixioi 
sUoda  bUII."    Cf.  Nareo8i«).    Yetlln-TC  is  certainly  iuvolvcdj 
besides,  a  bypereesthesin  to  the  plctisiirable content  round  wbi< 
the  drr^m-^tate  h&H  been  form<td.    Concoirin^  in  this  way  of 
{esthetic  contemplation  as  onirotic  in  character  and  conceiving 
of    itH  object  as  the  form   (conBentius  of   relations  lietwf 
parts)  of  what  i»  couU;mplatcd  (cf.  Kaut:  '-Kritik   of  Jndf 
ment,"  Itemani's  tr.  p.  90  :      Herbart's  ''Werke,"  III.  38l)j 
Beauty  might  l>e  descrilied  as  a  pleasnraMenees  in  the  intei 
Dal  reliitioDs  of  au  object  wbicb  makes,  or  should  make.  iJic 
pertrt^plion  the  niirleiiH  of  a  purely  pleasurable  dream-stAtej 
i.  f;.,  when  thti  perception  of  the  rclatiouK  between  the  pai 
of   any   whole    is    unremittingly    pleasant    ("  Kien    ne 
cboqae,"  Cbopin),  their  contemplation  ends  in  a  drearast 
over  the  object  productive  of  uo  other  tbaa  plea^uint  8Uf 
tion,  (bis  being  the  mood  of  enthmiiasm  over  it*  beauty.     TW 
conBcionsnci(i«  is  narrowed  down  to  tbe  un^fconticious  cou'^ 
templatioD  of  the  object  In  question  and  related  agrecjLble  pr«e 
entation.     The  bfiautifnl  in  »o  often  the  fiimple,  we  may  cJaii 
bccautte  ko  .seldom  can  the  ruliilioQH  l}etween  the  parttt  of 
complex  object  be  kept  even  pre(Iominat*»iy  agreeable.     Wltat 
is  called  an  "artistic  atmosphere "  may  be  regarded  as 
environment  where  pleasure- giving  experiences  of  this  kin( 
are  frequent  enough  to  be  apt  to  sum  themselves  to  a  hei| 
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Becker  proi>oseH  » tbooi-y  of  the  physioloirical  basitt  of  the  per- 
ception of  the  ludici-ouft,  accordiog to  irhicti  laughter  in  u  vontw- 
qnencp iulvantJigeoiiK  to  th«  organisDi.  Like  the  t*xp<>rienpeof 
b«lnK  tickl«(l,  that  of  tho  npprocintion  of  a  joke  has  as  a  phydf- 
oloifUiil  ac-com]iaiiinjriU  an  iiitt^rniiltcnt  pressure  njKtu  the 
brain  through  iUb  iul<>nuitt«iit  coiitnii-lioii  of  the  miuute  hlooii 
TCJiSflfi  therein,  laughter  equalising  this  by  causian  their  con- 
gestion. ("  PhyBiologie  ninl  PKyrhologii- <ie»  IjarJien.snDi]  des 
KoniiRi^en,"  1873.)  The  coDc«iption  of  inferiority  is  soine- 
timea  thought  to  be  the  essential  element  in  the  ladicroas, 
but  more  commonly  that  of  iucougniity.  The  former  analy- 
sis ia  that  ol  Hobbes  ("Hainan  Xatiire,*'  Chap.  IX.  Section 
13):  ■'!  may  therefore  condniie  that  the  passion  of  lanjjbter  is 
nothing  eiHe  but  midden  gtory  arising  from  some  sudden  con- 
ception ol  some  emineiiey  in  onrselves.  by  omparison  with 
the  inji^nonti/  of  othen«,  or  with  our  own  formerly."  Akin 
to  this  is  the  formuEa  of  Bain,  who  finds  that  "the  occasion  of 
the  ladicrous  ia  the  dc^tdation  of  some  person  or  interest 
poRseHHtng  dignity  Id  cii-cumstancesi  that  excite  no  other  strong 
emotion."  (''Emotions,"  Chap.  XIV.  Section  39.)  The  lat- 
t<'r  analysis  (incoiipriiity)  in  illn»;trated  in  the  formula  of 
Kant,  who  dnds  absurdity  tho  basis  of  the  comic  ("Eritik  of 
Judgioent,"  Hection  &L,  Bernard's  tr.):  "Laughter  is  an  affec- 
tion arising  from  the  8ndd«m  transformation  of  a  Ktraineil  ex- 
pectation into  uothin;>  :  "  moreover,  the  pleasure  of  the  ludi- 
crous is  Holely  Itiat  of  the  accompanying  langhter  ;  "  the  lungs 
expel  the  air  at  rapidly  succeeUing  intervals,  and  tho-s  bring 
about  a  movement  beneficial  to  health  :  which  alone,  and  not 
what  prncedes  it  in  the  mind,  is  the  proper  cause  of  gratifica- 
tion in  a  thought  that  represents  nothing.*'  To  Prof.  James 
the  emotion  of  the  ludicrous  is  like  other  emotions,  the  feel- 
ing of  itK  expresHion  (i.  *■.,  langlit<'.r):  •'  If  w«;  imagine  away 
every  feeling  of  laughter  anil  tendpucy  to  Imigli  from  [our] 
consciOQSuess  of  the  ludirrousness  of  aa  object."  would  what 
remains  be  "  iinytbing  more  than  the  pen-eplioii  that  the  ob 
ject  belongs  to  the  class  '  funny^'  '"  ("  P.'«vchology,"  Chap. 
XXV.)  In  ftchopenliauer's  thi^ory  ("Welt  ala  Wille,"  I. Sec 
tion  13),  "  Laughter  neror  arises  from  anything  else  than  the 
fiaddenly  recognized  incongniity  between  a  conception  and  the 
real  objectit  timt  in  Komn  reHpcct  or  other  bare  iK-en  thought 
tbroagh  it,  and  it  is  itself  simply  the  expre».sion  of  this  incon- 
gruity." This  conmiest  of  perception  orer  thought  delights  ns 
("WeltaUWllle."!!.  Chap.  8);  for  perception  in  the  effortless 
mediom  of  our  pleasures,  thought  the  laborious  raeiJiuni  of  our 
cares.  ("Grail,  theaercr  Pnmnd,  i«t  allc  Theorie,  nnd 
griio  des  Lebens  fruchlbar  Banm."  Fnust.)  "  It  must  there- 
fore be  delicious  to  us  to  see  this  hard,  tireless,  oppreaslve 
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Uikmifltreag  Reason  for  once  proved  insafflcieut."  As  the 
writer  swe  the  matter,  the  peroeptiou  of  tbe  hidicrons  is  not 
complete  wheu  the  incongruity  hem  described  has  been  dis- 
corertid,  nor  does  the  j^leasiire  of  the  comic  proc«,^d  (mm  itH 
r«oofpiltiOD.  The  completed  i>er<.-eption  ol  th«  ludicrous  in- 
rolvea  a  sequeuce  ol  a  Hatistaction  upon  s  disappointnieut, 
*ai  tbe  pleasure  of  it  i-s  the  intrinsic  pleasure  of  the  one 
Aharpened  by  the  exdtycincnt  of  the  other.  When  an  object  of 
perception  is  ludicrous  to  as,  there  ensues  at  a  certaio  iwlnt 
ia  oor  eont*iiiplation  of  it  some  development  of  presentmiou 
which  is  iDconijuitible  with  the  existing  content  of  our  ex- 
pectation, and  NOiuHthing,  moreover,  which  d04>s  not  leave  na 
«imply  bewildered — i.  e.,  docs  not  simply  make  the  object  in- 
comprehensible to  us.  empty  our  minds,  or  put  tis  in  a  whirl 
ol  those  reaehiutis'orlh  of  the  iraaginaliou  which  are  involved 
in  comprehension, — hnt  which  is  of  a  natnre  to  sabatitute  a 
WW  maa»  of  ideal  acttvitie;;  tor  tbe  old  one  proved  iasulBcient, 
tie  new  comprehension  taking  In  not  only  old  elements  of  the 
ob}ect  of  comprehension,  but  alno  tbe  new  and  hitherto  Kur- 
prlaing  one.  The  moment  of  this  iwiKt  of  the  meutal  kaleid- 
o»cope  is  the  moment  of  '*  seeinR  "  the  joke,  and  the  glow  of 
Ike  Indirrons  is  our  delight  at  the  new  order  that  sprinca  out 
of  tbe  momeutary  coufusloo.  (On  the  ludicrous,  of.  Prol.  C. 
C,  Everett:  "  Poetry,  Comedy  and  Duty,"  J888,  11.,  "The 
Hiilosopby  of  the  Comic." )  In  the  conception  of  the  Traijic, 
liie  idea  of  human  plans  rendered  impossible  ol  realization  ia 
aa  important  if  not  essential  element.  According  to  Prof. 
Bverott  {ihid.  p.  I.'IJ),  traf^edy  involves  the  three  elements, 
aewBity,  blindness  and  retribution.  Perhaps  the  formula 
might  be,  if  u,  then  uecessarily  ,»,  bnt  if  ,i,  then  T  (an  ill):  the 
wquences  iavolvtuf;  the  activity  of  pertious  but  partially  alive 
(•  Ihe  situation  in  whicli  they  are  involved.  Prof.  Everett 
mmarktt  n[>on  th«  HiDiil.irityof  p.sycholoKical  outliae  between 
the  comic  and  the  traffic  (p.  1651.},  and  finds  a  fnndamental 
(liBerentia  to  be  that  the  comic  is  given  in  the  relation  iLacU 
ol  incongruity,  while  the  tragic  involves  tbe  elements  eoteriog 
into  an  incongruous  relation,  the  causes  that  produce  it  and 
the  eflecta  resulting  from  it  (p.  IdS).  Tfao  niiocial  fascination 
oJ  the  trajric  may  tie  ascribed  to  the  onirotic  condition  pro- 
duced by  its  horror,  with  the  accompanying  hypeneatbesioa 
among  other  things  (o  the  pleasure  of  (he  realixutiou  of  recog' 
DiMMl  new-sHitii's.  (The  «-i»a(urtt  of  pity  and  terror,  which 
AriKtotJe'H  dcJ^criptioQ  of  tragedy  aaeerts  as  it«  result  to  tbe 
spectator,  is  interpreted  by  Mr.  Bosanquet,  '*  Hist,  of  /Kuthet- 
ici,*'  p.  61,  as  *'an  alleviating  discharge,"  tbe  rendering  being 
baaed  ujion  a  pa-vvige  in  the  ■'  Politics,"  Book  VUI.  Chap. 
VII.,  where  a  similar  working  ol  music  is  descritied  as  "a 


44 


OILMAN 


kiaci  of  purgiitiou  and  relief  accompanied  by  pleasnre.") 
$  02.     Ttio  FiSE  Auivi  may  he  dnlioed  as  IbOHe  branrJies 
of  boiimn  arlivity  into  wIiosr  ainiH  the  purpose  to  oonstruct 
))4>uultfril  objects  eutei-s  as  an  element.    They  may  be  rliissed  as 
mixed  (decorative)  and  pur«  (high),  according  as  their  prod- 
ucts are  or  are  not  ronstniotwl  witJi  otber  ends  in  view  than 
that  o!  Itie  eiiilKMlimont  of  beauty.     Tliey  may  again  be  classed  j 
as  djmaiui^  art«  (attm  of   movement)  and  static  arts  (arts  of  j 
rest),  arcordin^  aHtbeir  produrlsdo  ordo  notinrolve  cbangej 
as  an  ot4><^utial  element.     Among  the  latter  tbe  more  oonspic* 
oousoi-e  pictnre,  Rculptnre.  an-bitechire,  ornameut  (of  uten- 
atls  of  stone,  eartheoware,  wood,  metal,  glass,  etc.;  of  textile 
Inbrics  :  arts  of  tbe  gnrdeuer,  of  the  jeveler,  etc. ):  amon^  the 
former,  manners,  dancing,  drama,  literatnre,  music. 

S  63.  Pifturn  may  be  de.<cril>Hd  as  Uim  lM>autifuI  repre* 
eentatiou  of  vitiiible  t.hin^'H  by  the  appliration  of  color  to  a  sur- j 
face  (incbidinK  the  use  of  black  and  vhi(«).  The  pnrpose  of' 
any  imitative  art  may  be  said  to  be  illusion,  bat  not  deception: 
tbe  beholder  is  not  to  conceive  himself  in  Ibe  presence  of  what 
is  imitated,  bat  to  forget  himself  in  the  beauty  proKented  to 
bis  contemplation.  The  value  of  veriHimilitude  in  picturtt 
may  in  part  be  explained  by  assuming  as  a  general  principle 
Chat  that  alonn  to  which  we  are  accnKtomed  gives  uh  pleasare. 
Becondite  babittt  derived  fi-om  daily  visaal  experieuoe  vait 
within  us  to  be  engraved  dwper  ;  the  subjective  resnlt  of  this 
prooess  being  enjoyment.  There  is  no  such  response  witiiin 
as  to  unreal  representaliou,  whether  simply  arbitrary  (unfa- 
miliar) or  convGDtional  (overfamiliar);  hence  the  greater 
mastcm  of  picture  have  first  been  jireat  sccr«.  Yet  veriRim- 
ilitade,  while  necessaix  is  insufficient  in  picture.  Comi»are] 
with  the  titterance  of  de  Goncourt  (Journal  HI.  p.  127),  "  Le 
supreme  bwiu  e.st  la  rppr^'seutaUon  de  K>'"ie  esacte  de  la  na- 
ture," that  of  Heine  (in  "Geilanken  unil  Kinfiille"):  "  Da- 
gucrreotypy  is  a  witness  against  the  erroneous  view  that  art 
is  imitative  of  nature.  Nature  herself  offers  evidence  how 
little  she  nnderstftiids  of  art,  how  lamentable  the  outcome  Is 
when  she  tries  her  hand  at  art.**  Thiit  the  confusion  of' 
beauty  and  truth  is  an  attempt  to  obliterate  n  real  distinction 
is  again  the  burden  of  the  passionate  line  (Letzte  Gedichte: 
"  Fiir  die  Mom-he"):  "  Srets  wird  die  VTahrheil  hadem  mlt  > 
dem  Schonen."  Evidence  in  .-support  of  the  doctrine  bi 
tn'anty  on  form  (i.  ^.,  relations),  isgiven  by  the  instinctive' 
choice  lu  dlscnsslona  of  picture  of  words  (as  yet  without  clear 
and  generally  received  definitions  in  this  application)  derived 
from  the  terminology  of  muatc,  c.  </..  tone,  pitch  (perhaps 
pUice  in  a  color  scale),  harmony  (ivlation  of  color),  chord 
(combination  of  relationsof  color),  key  (relation  between  com- 
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of  relation.-;  at  folor.)  (Of.  Prof.  Vim  Dyke;  "  Art 
i*e  Sake."  lixlures  on  the  teclinica]  bemitifKof  painting, 
f)  A  distini'tion  may  be  made  between  the  art  of  picture' 
a&d  tttA  &Tt  ol  painting;  the  products  of  the  (ormer  iieing  the 
pictorial  result,  those  of  the  latter  the  pictorial  proeefix.  (Cf. 
Vin  Dyke  :  ittid.,  Lect.  VJl.,  who  writes  of  bmsh  work,  '•  II 
ngfatly  Dsed  it  is  an  embellishmont  of  art,  and  iu  some  cases 
M  art  itself.'")  To  the  eye  of  a  craftsman  a  pi-odnct  of  pic- 
1*7  b«  tbc  evidence  of  another  work  of  art,  invisible  to 
not  of  the  craft,  y'ix..,  the  method  which  ham  brought  it 
.  Tbas  among  "  painters'  painters  *'  there  may  bo  those 
nuinner  of  painting  is  th^lr  real  achievement :  yet  his 
ifiotvOB  must  )»e  the  achievements  of  a  puinU'^r  for  the  world. 
bittis  Mne«  of  an  art  of  thp  process,  aoy  Sno  art  mnst  be 
coaeeded  to  have  but  limited  importance. 

I  ft*.  .SeuJptuiv  may  be  described  as  the  beautltn! 
Rpfodoction  of  the  form  of  tangible  tJiin^ ;  the  object  of 
npraMotatioD  generally  riiOMn  beiuf:  the  human  figore.  As 
hr  as  this  niaterial  f^'oes  the  art  may  bo  claimed  t^t  bo  an 
euitic  in  moderu  European  civilization.  Since  the  human  form 
Man  ot^ecTt  we  itetdoni  xev,  there  are  no  viHual  habitudes  of  it^t 
•tMemOloD  within  qs  to  be  Mattered  by  tbe  modeler's  art. 
Tttfaaer  remarks  that  the  sonne  of  the  beanty  of  tbe  human 
fioM  ta  entirely  lost  In  luodem  Europe,  what  in  called  a  pi-etty 
tool  bein^  in  reality  a  particular  form  of  shoe  we  bare  grown) 
toadnlre.     (With  the  Chinese  it  is  worship.) 

(  ttS.  Arvhifeet'iTV.  Accordinu  to  Lotxe  ("Geschichte 
4cr  .Alstbctak  in  I>entschland.*'  p.  CO"),  a  work  of  ait-hitecture 
oitfavbGoever  many  i^epanito  heavy  muKseK  ai-^  combined 
tUo  A  whole  that  maintains  itself  in  equilibrium  upon  a  finp- 
parUng  plane  through  the  interaction  of  its  parts.  Architec- 
tuvUto  be  regarded  as  amixed  art.  since  it^i  products  almost 
atvays  «DbaerTe  otlier  purpoBca  than  those  of  u-.stfactic  con- 
taBBptation.  An  important  psyrbological  principle  of  arcbi> 
tartaral  beauty  is  that  accordiag  to  which  a  building  should 
la  Dooe  of  its  parts  awaken  conceptions  of  structural  ueces-. 
ritj-  whinb  are  either  contradicted  or  fail  of  satisfaction  by 
fldker  partA.  Nevertheless  forms  admitting  rendily  of  inter- 
praCation  aa  ornament  may  without  detracting  from  its  beauty 
fa  of  a  ehaneter  to  make  structural  suggestions  about  a 
haUdlDf  which  it  does  not  rndizi.-.  Such  devices  iirc  of  the 
■fa  IT  of  artistic  pUy  :  they  betray  the  outlines  of  tbe  comic; 
1.  r.,  a  anggestion  made  by  one  element  in  a  whole  is  oontra- 
4ittad  by  another  element,  the  contradiction  ceasing  upon 
Mfllhrr  patent  interpretatioa  of  tbe  whole.  In  the  present)! 
«M  tbia  latter  is  the  interpretation  of  the  given  form  as 
••perflaoiu  (ornament).      The  forms  of  Greek  architecture 
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vlilch  can  be  interpreted  aa  remial!t<viires  of  wood  coDstmi 
tion  are  p«iiap«  to  be  regarcle<l  as  c^^s^ntially  orunment:  tb< 
8tyl«would  not  thrn  bt-  on  their  accooatdefectire.     The  sauiftj 
on  be  plHiiued  for  the  delicaro  uougeaee  of  claHsit-  form  in 
earlier  KenaisMnce  ai-cbit4?ctur«.     But  the  ponderous  BomanJ 
Imi UI(*rs lUid  UlOK(^  uf  the  hi;:h  Hctiius.'sani:t'r  iiiissi*il  the  point  i 
their  predecessors'  hnmor.  and  made  iaharmoniouH  earnest' 
tbe  playfnl  elUoresceiice  of  earlier  and  happier  times.    Oa( 
good  reason  exist«  for  cooceivingof  arc-Jiit«(-tQr«iia"'petrifled| 
mnsie'*  in  the  resemblance  between  the  ose  of  typical  fomiBl 
in  arrhitectnal  styles  and  thematic  developmem  in  musicalj 
eomiH>sition :  e.rf.,  in  Gol.hie  the  piunacleti  of  butlressee 
the  spire  form,  the  pointed  art-h  of  the  vaiiltinK  is  re| 
in  t.lie  windows,  etc.,  etc.     TMt7^  finds  the  flying  bntt 
of  Gothic  by  no  means  a  happy  thought ;  they  give  the  U 
of  a  scaBolding  left  standing:     (Cf.  de  Btendha] :  -'Memories^ 
d'lin  TourLste.")       The  world   yet  waitx  to  be    impressed! 
by  tho  beauty  of  forms  of  iron  ronstniclion  in  architorttUPe< 
la    this    simply    becaase  these  admit  of  a  greater  treedoml 
of  lini:>  than  the  powera  ot  design  posseasod  by  the  present 
generation  art;  atilc  to  cope  withl  or  becnnsefhry  are  in  large 
measture  determioed  l>j'  other  (nsefni)  considerntions  than] 
those  of  l>eauty;   or  Irtcause  architectural  iron  work  is  by] 
nature  a  eonstruction  fnll  of  straight  lines,  of  great   eom- 1 
plesity,  mast  be  given  a  color  and  is  devoid  of  romance,  t".  e. ,  i 
there  is  no  history  in  it,  and  no  Huggeittion  of  permanence  f 

S  tilt.  Ornavienf.  The  sense  ot  beauty  has  always  tni 
enatT  or  less  degree  contribnt'ed  to  determine  the  look  of ' 
every  kind  of  ut<'nsii — ma<'liinery  of  Hliiilt«r,  food,  trans- 
portation,  etc.  According  to  William  Morris  ("  Hopes  and 
Feara  for  Art"),  this  fact  is  the  result  of  the  joy  of  tho 
tproducer  of  thiwe  things  iii  his  product ;  and  It  is,  moreover, 
TOCftnsc  under  tho  wage  system  of  modem  Europe,  this  joy 
has  vanished  that  the  goo<Is  and  chattels  of  a  contemporary 
clviiizcd  bouKeholder  are  in  general  lacking  In  any  charm  of 
appeomace.  (Hence  we  hark  back  with  antitjuc  furniture, 
old  iron  work,  etc.,  etc.,  away  from  the  present  joylessneBs 
of  latwriQg  lives.)  The  development  of  national  and  tribal 
COStnmes  has  donbtless  been  indneuced  by  the  sense  of  iK'-auty 
in  that  happy  hit«  of  drHss  have  be<"n  copied,  clenre<1  of  theii' 
■  nnbccoming  acconipaiiimcntr',  the  coiiperation  afh>r  tlii>i  man- 
ner of  many  generations  of  a  jwople  resulting  in  a  type  of 
clothing  of  jEfithetic  value.  The  demand  of  modem  life  that 
many  modifications  ot  clothing  shall  be  brought  forth  by  one 
generation,  is  one  which  the  (esthetic  inventiveness  of  man- 
Lklnd  is  ODtirely  unable  to  meet,  and  in  ite  fulfillment  the 
ise  ot  beauty  is  to  a  good  extent  iuojierative. 
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1  $7.      MaikHf^m.     Th*"  conraption    of  elegant  mannere  HA 

»4(ikat«    form  of  tien«lic«Rce,  of  a  gpntlentan  nnd  a  gcDtle- 

Wsaxi  Bfl  eiponeuls  of  goo'lneas  in  tin*  liaily  persouiU  rela- 

taM  ol  Hie.   is  a  moral  und  not  an  lesthetie  theory  of   be- 

kftTior.     Vcit.  it  is  possible  to  regard  good  brccdiu^;  »i;  a  foiia 

«l  ttoe  iocorporuiioii  of  beanly,  and  a  ^(>ntli;man  and  gentlt;- 

*«sftBlMt  &a  BaintM,  but  afi  artists.     While  it  luay  be  that  fine 

KaeorTA  are  at  thr  same  time  rigbt  action,  the  beaiit.v  of  be- 

iBvior  i*  nevertheless  an  entirely  difleri!iil   thing   from  its 

--.rahiy.       The    French   phrases.  ** grand    seigneur"    and 

;raaAe  dame,"  have   more  aesthetic  significance  than   the 

_^  Eagliah  words:  a  tiigu,  ]>orhaps,  of  a  Ktronger 

lor  rigbtness  of  conduct  iu  ttie  An^'lo-Snxon  coiiKcious- 

Sewdal  life  in  the  restrict«l  meaning  of  the  meetings 

lit  A   conuuuaity  lor   tbe  eake    of    meeting  ("society"), 

tts    inotive    neither    the    gratification    of    vanity 

iMldy    (tor    which    Thackeray    had    no    delicate  a  Kense), 

■T    iBpalfiCfi    of     ^od    will     solely     C^t>i^'li     woulrl     ap- 

to     be     mainly    operative    where     as     often    in    the 

Statee   social   int«r<--a[irse  is   made  another  side   of 

aSMKaation :    cborcb    teaH.    rc-ceptionK,    etc.).    nor 

'llMwlsbto  beamnsed  :  (Of.  McAllister's  "Society  as  I 

'bwad  II.")    An  aesthetic  element  octtrs  essentially,  tbe 

'  ta|vla«  u>  m«ke  a.  work  of  art  out  of  the  elc-ments  offered  by 

^Mfit  rompasiODship  en  maioa^.    Amiel  writes  ("Jonnial  In- 

'•—    T  "p.lH):  ••  Les  rennions  choisicstravaillcnt  sans  lo 

*  ane  aorte  de  concert  des  yenx  et  des  oreillcs,  ii  one 

■ri^-.y  d'sit   improvisiie.     Gette  collaboration     ...    est 

forme  de  la  poesic     .     .     .     ."     The  like  aesthetic  con- 

Cioa  of  conver^tion,  not  for  information,  nor  edification, 

aaaa  ■venue  of  sympathy,  nor  an  opportnnity  to  ehine 

(»  Ure  valoir),  but  for  the  charm  inhei-ent  in  the  form  a 

ol  talk    may  assume,  is  according  to  common  report' 

By  a  ptiwth  of  French  soil.     (<*auserie.)     Altlioii^h  Lord 

w  vrole  f"Es>iayit.''  XXXIl),  *'The  hoDorabIc£t  part  of 

te  to  ipTc  the  oVcnsioD,"  we  still  find  special  conversa- 

paw««  otlribiiied  among  English  speaking  people  to 

vbo  can   only  lecture-      Consiilennl   ae   a  texture  of 

woven  In  common  by  scvcml  interlocntflrs,  a  coiivcr- 

iUff  hardly  lay  olatin  to  bcanty  without  the  observanco 

>  or  nil  of  lh«  following  ndes :     (1.)  Every  participant 

lisMn  daring  a  inncli  longer  time  th»u  he  tulk.-s  (else  he 

'«iD  be  lecturer  and  the  other  oudieuce.)     (U.)  The  topic  is 

,.v.t.._.m|  ever>-  few  mimitea  (else  to  some  one  it  will  no 

■  rfMjnorive  of  idea.,  or  the  interest  in  it  will  extin- 

■rimx  in  the  manner  in  which  the  shuttle  of  discoar8« 

.'roB!  on«»  to  another.)     (3.)  Every  subject  is  to  be! 
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Ifirht^  (else  itit«r«st  may  a^in  leave  the  manner  lot 
[t«r  of  tb^uilk).     (4.)  There  is  to  be  no  ar^ment 

ere  win  Ik>  Iwlurinj;,  ti-te-alete.  \'olieiiience.  iDterrnp • 

ppre»isioii,  or  olht-r  mutilatiou  of  tiie  form  of  the  cou —  - 
iQ).  (5.)  There  is  to  be  little  or  no  anecdote  (for,^  *, 
sets  in  a  mena,  anecdote  for  the  time  destroys  one'c 
r,  and  if  used  vhea  a  period  ts  not  needed,  easilj 
[q  a  capping  of  stories).  (Cf.  Disraeli  iii  "  Lothair.'* 
sonrersation  fAll  into  it4  aneodotaire.")  (Cf.  Deac^-^i 
'  HiutK  toward  an  Essay  on  ConTcrsation.") 

Danrin(r  may  be  viewed  as  an  exploitation  of  the 
iiere  in  in  human  movement  in  f;cneral,  or  in  expree — 
vement  (gesture).     Dances  exhibit  all  clcgroee  of  the 
prominence  of  the  formal  and  the  expressive  (story^ — 
element.     (Minuub — Pankimimo.)    An  Oriental,    ii^^ 
ng  why  the  Occidentals  do  not  engage  others  to  dc:^ 
mcing  for  thera,   takes  the  asthctic  view  of    thie^ 
of  social  play  which  to  the  western  world  is  not  s^^ 
visual  art,  but  an  intoxication  of  muscular,  auditory^ 
irons  elementfl.     (This  fa'in'nil  subject  has  been  givei 
«  discnssion   by  Sourian  in  his  "  L'testhetique  dn. 
lent,"'  1SS9.) 

Drama.  Thi-  object  of  the  drama  may  be  said  to  bo 
rporntion  of  tH^auty  in  representations  of  the  fates  of 
.  Psychological  factors  fundamentally  involved  are 
isures  accompanying  both  anticipation  (e.j?.,  sns- 
Hud  satisfaction  (c.  </.,  poetic  justice).  Human  plans 
1  essentially  impossible  form  Rubjcd-mnttcr  for 
;  comedy  perhaps  generally  exhibiting  a  superficial 
parpose  which  turns  ont  an  essential  futtillineDt.  In 
snoy  towani  elaborate;  iMirfection  of  .scenic  effect,  the 
stage  presents  tJic  spectator  with  a  mixed  product, 
;  elements  both  from  the  art  of  personal  fate  (drama) 
art  akin  to  picture.  In  the  operatic  plays  ( Pest- 
of  Wagner,  the  dance  and  music  lend  tlielr  aid  to 
nd  soenic  represoatntion;  and  in  bis  »Hthctic  writings 
BX  art  of  this  form  is  declared  the  goal  of  artistic 
J  (Schriften,  III.  p.  UCfl.,  "Das  Kunstwork  der 
."  But  cf.  contra,  the  remark  of  Goethe,  "One  of 
t  anetjiiiroca]  signs  of  the  decadence  of  art  IB  the 

of  di0erent  branches  of  it.'*  Eitileitiing  in  die 
;n.  Werke  Ed.  Cotta,  XXIV.  p.  219;  cf.  also  the 
tollowlng  tills  sentence).  (On  thedi-ama,  cl.  Ijessine's 
ii^schcDnimaturgie"  and  Professor  SuUv'a  (wmlv 
m  in  '-Sensation  and  Intuition."  )  ^      'xkmj 

Literatuiv.      Written    di.^eourse    conaiMR    ^t    .i 
Tobolismof  a  sequence  of  sound  (iiaH-i«        • 

vf«»xiy  uoises  or 


aaia  and  partly  toatu  or  vovels),  wbich  can  be 
Bd  Into  elemeutiiry  combinations  ased  as  signs  of  idea 
tnea  <.wor<ls).  To  be  literature  tbie  6^mbo>ismof  »ig- 
.soand  mast  lie  an  lacorporation  of  iKiLuty,  aud  this  it 
tbrou(;b  tlip  sound  or  its  i>igni5c-tinoo,  or  boUl. 
of  sounds  may  have  charm  c-iLbt-r  material  (agree* 
ot  elements ;  in  literature,  syllables)  or  formal 
Of  character:  in  literature,  [i]  a&sooance  either 
flnal  — rbytnv,  [2}  rhyUim,  [3]  metre).  The  opinion 
It  iii  verB«  aloue  that  concerns  itself  essentially  witb  the 
lory  cluutu  of  discourse,  proRc  having  to  do  with  the 
ol  its  iileal  content  alone,  can  hardly  be  maintained. 
|-wrltes  t  **Gesch.  der  -Kslhetik,"  p.  ktO)  of  "  a  false 
ItioD  of  metric  s|K)Och  to  prose,''  the  former  only  ful- 
(arther  certain  ilemands  of  the  ear  met  also  by  the 
Tleioo  si>caks  of  the  oifeuse  ^iveu  delicate  cars  by 
oombttuittous  and  separations  of  phrase  in  prose  that 
IBS  rightly  to  poetry.  ("Ul>erL.  Biirue,"  I.)  The 
ot  Flsnhert  (iiuoted  in  Bourgct'd  "  EssaiH  de 
_ie  Contemporaine,  I.  p.  170),  "  Les  phrases  lual 
.  .  oppr«asetit  la  poitrine,  peuent  lee  battlements  da 
;  se  tirouvent  aiusi  en  dehors  defi  condttious  de  la 
■ttHlgPttte  pleasurable  (or  anpainfiil)  deliven,-  of  diti- 
^  *  faitJber  element  of  itfl  charm.  The  auditory 
in  the  delight  of  verse  is  specially  appealed  to  in  the 
of  aomo  contemporary  writers  :  (e.  r/.,  8wiuhurue,  later 
po«t8)>  One  ignorant  of  the  Komuui^e  languages  feels 
lent  of  poetic  charm  alone,  and  often  mo^t  iiitenBety 
ioK  to  a  r«-admg  of  a  master  of  Italian  verse  (c.  g., 
t"),  A  definition  ot  poetry  that  draps  the  element  of 
for  that  of  n^ntte  is  raulained  iu  J.  S.  Alill'K  early  ei>Kay 
«•  Thoughts  on  Poetry  and  its  YurieticH."  It  in 
•oUloqny.  "  Poetry  is  feeling  confessing  to  itself 
,  of  eoUtade ' '  (and  difiers  thei  efore  from  elocjuence, 
address).  That  U,  although  words  are  the  neces- 
lonn  of  incarnation  ot  products  of  poetry,  tlie  poem  itself 
certain  train  of  thought  interpenetrated  by  certain 
barlog  the  character,  moreover,  that  it  does  not  seek 
lanlcate  itielf.  A  definition  which  would  aeem 
CO  both  elements,  MOnsational  and  intoltectual,  aud 
iVTth^r,  carries  in  it  a  reference  to  moial  ideas,  is  that 
lew  Arnold,  who  ttpeaks  of  pocti-y  as  "  a  criticism  of 
the  pouditlona  fixed  for  such  a  criticism  by  the 
of  poetic  truth  and  poetic  beaoty  "  (  pi-eface  to  Wai-d's 
li«h  Poet*t  '*  and  elnvwhere).  The  quc^tiou  an  to  which 
concppiions  (or  what  other)  presents  to  us  the  true 
of  tbe  ait.  ia  an  ambigtious  one.    It  may  mean:  (l) 
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Which  of  them  «ia  pre  ns  the  most  perfect    (or 
iocaroations  of  b«inty  t     (2)     Which  can  give  »s  tbe  uc 
(emtKKlriii);  moral  ideas  or  produoing  moral  eflecte) 
iiationu  of  l»«aut.v  '.     <3)     Which  t-ouccptiou  best  eipi 
the  essential  natare  of  those  units  of  di.sroiirse  the  woi~ 
hitberto  agreed  to  call  poems  t      (On  poetry,  cf.   the 
roiuute   iDTestigation  into  the  lyric  by  Professor   Worne 
"Lyrik  nnd  L^ker."  Vol.  I.  of  *'  BelLrfige  znr  .■Ksliiehk/ 
18£H>. )    The  modern  derelopueat  of  tht;  norel  has  cstoodc 
the  dUcoBsiou  between  realism  and  idealism  in  art  to 
domaiD  of  the  Btoryteller  also.     The  modern  French  mc 
of  romance,  dc  Stendhal,  Flaubert,  de  Uoucourt,  Zola.  Manpi 
sant,  Bonrget,  are.  in  general,  conceiveil  an  reprcs«>ntntivc 
Of   the  former  alternative.      Yet  to  Flaubert  the  materl 
(coti  vandeville)    of    '' Mwlaroe  Bovary "    was  indiHt.-itut 
his  purpose  being  the  eompoHJtion  of    -'ijuelipie  ehose  Ai 
gris"  as  his  purpose  in  Salaiumbo  was  tlie  prcticniation 
^'qnelqne  choHe  de  pourpn;  "    (cf.  the  flaming  idealism 
"La  Tcatatlon  de  St.  Antoine  ''  ).    Zola's  claim  to  the 
of  reali5t  has  been  disputed,  and  an  idealism  of  the  dls 
able  found  the  phrase  more  applicable  to  his  art.      Mam 
saut  TTritea  ;  "  Le  rc-aliste  s'il  est  artiste  cherrhera  non 
ooas    montrer    la   photographic   Ixitiale  de  la  vie,    maU 
Dons  CD  donner  la  vision  plus  complete,  plus  saisisAaote; 
probaote  que  )a  reality  meme"  f  preface  to  "Pierre  et  J( 
on  opfniou  not  far  from  Goethe's    *'  People  say  :    let 
Btody  nature  !  but  it  is  no  little  thing  to  develop  the 
out  of  the  common,  beauty  ont  of  formlessness :"  (  Haximc 
nnd    Reflexionen,     III.    Abth.)      In   this   we   may   say 
simply  carries  od  a  work  already  begnu  in  oomiuoQ  obsei 
tfon. 

J  71.    Music.    We  may   perhaps   interpret   Mr.   Pater*! 
remark  tliat  "  all  art  ironstanUy  aspires  toward  the  conditio^ 
of  music''  ("Studies  in  the  Renaissance :     The  8(-bool 
Gionrione'- )  as  the  expression  of  the  idea  that  a  work 
mnjiic  may  be  more  purely  licantiful  than  the  product  of 
other  art.     A  piece  of  music  needs  no  excuse  but  its  bei,„.^ 
(or  it«  Iming.     Any  production  of  tones  for  the  enjoyment  of" 
their  relations  is  music:  ("la  quale ^  tutta  relalivu, ''  Dant 
Conrito.  II.  Chap.  XIV.).    Yet  its  estraauditory  effect 
be  admitted  as  an   important  if  not  an  essential  part  of 
art  :     (  "anfHDra  la  musica  trae  a  se  gli  spiriii  umaui."  iftiV.) 
Fundamental    in  the  auditory  structure  of    works  of 
developed  art  (c.  «7.,  the  music  of  modern  Europe)  is 
fact  of  scale.      A  scale  is  a  melody  held  in  the  performer' 
mind,  by  the  production  of  whose  notes  without  restrictioi 
as  to  bow  often  or  in  what  order  in  time  his  perfortaanc 
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fiftCMdft.       These   generative   melodies   of   music  couAiet 

Mdarity  of  DoUta  repeated  in  octavvs,   aud   tlio  number  of 

'M  per  octave  is  in  general  eitbcr  five  or  s«veu.     The 

iMfton  of  this  fact  has  DOt  yet  been  clearly  made  oat.      The 

Abschoitt  of  the  Lchre  von  deu  Tonempfinduugen  of 

u-.aiboltE  cODtaiDS  a  dlRcas»lon  entitled  a  RaUonal  Deriva- 

tiaa  nt  thn  Scale,  which  yet  the  text  iodieates  is  taken  not 

■teplj  aa  a  way  in  which  the  five  and  seven  step  octave  may 

W  t>oi  in  which  it  has  been  producc-d.     Since  thl^  derivation 

f  uceula  apOQ  the  assamption  of  a  note  held  in  the  mind  of 

^  performer  throDgh  rhe  jierformancB  which  gives   rist*  to 

fte  ioilc  (tonality),  aud  Aiacc  not  all  primitive  mut)it>  itpi>earH 

l»  involve  this   proc^^ore,  the  latter  claim    can   hardly   at 

be  bUow^.     For  the  definite  settlement  of  the  ques- 

mocfa  fuller  and  exacter  knowledge  of  the  forms  aaanmed 

primitive    (or  simpler)  music  than   we  now  jwssess  is 

(This  branch  of  research  has  received  many  con- 

IDS  of  late  from  A.  J.   Ellis,   Baker,   Stumpf,   Land, 

writer,  and  others.       Oa  other  facts  of  the  structure  of 

^uir  ta  pitch :      tonality,   its  history  and  ethnology,  key, 

■adnlatkia,    diRCon!     and     resolution  ;      conKiiit    Aristotie 

tMtiemmtMf   XIX,   36;    Brycnnios,    '*narmooik,  "  quoted 

Gwaert :     "Uistoire    et    Tht^orie    de    la    Masique    de 

^Uciqilit^,"    I-    3S1.      Xarlino:        >•  Istiliite    Armouiehe," 

VoD   Wintcrfcld:      "J.  Gabrieli  and  sein  Zeitalter,'' 

U34.      BAoptmann :      "Die    Natnr    der    Harmonik      and 

■XttUc,"   LS&3.      Helmlioltz:      "Tonempflndungen,"  1«C2, 

>XVUI.      Abechnitt.     Sally.     "Sensation   and   Inlai- 

■'    1B74.      Gnmey:      "The   Power  of    Sound,"     1880. 

"  We  psychologinchen  Wirknngcn  der  mnsik- 

Formen,"    1886.       Masical    forms    iin;    discussed 

OMIMirrlnn  with  those  of  other  arts  by  Professor  ICayiuond 

"•Hie  OcDMia  of  Art-form."  1893.)     The  disciissioa  of 

m  of  mastc  in  time  falls  under  the  general  doctrine  of 

and  metre:      (ct.   the  great  work  of   Hanptmaiui 

meiUioDe*!;  Bain:  "Emotionsand  Will."  Chap.  XIV.  12; 

'««^tlnl:     "  I>le  musikaliscbt!   Khytbmlk  selt  J.  S.  Bach," 

)  In  a  work  of  music,  relations  of  tone  are  combined  in  a 

of  amsatat.    (For  the  perception  of  the  beauty  of  melodic 

CocBey  poslta  a  nniqne  facnlty.    '<  Power  of  Sonnd," 

by  Profeaaor  Sully  :    J/i;id,  XXII.,  and  by  Stnrapf: 

psychologlu    lo    England,"     Vierteljahrssc/iri/t  far 

tuwJia^t  1S8&>)      The  changes  involved  in  the 

are  either  Id  pitch  (which  ba^  but  one  dimeasion), 

ity,  or  in  timbre  (quality  of  Bound).    The  textures 

of   which  mnsic  consists,  thei-eforc  exemplify,  or 

U  wJth»  general  forms  of  change  in  concrete  instanceti 
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of  a  very  simple  kind  and  unincumbered  with  details:  (cf. 
Ix>tzc:  "Grandziige  der  .^-sthetik,"  Chap.  III.)  Bat  any 
object  of  contemplation  may  bo  wliat  is  to  tbe  soul  not  only 
thi'ougb  the  general  notions  of  which  it  is  a  concrete  c-ase, 
but  through  th»  otht*r  c-oncnttc  cun(>k  of  tho  SAiue  notions 
which  it  may  call  up  )>ofore  the  fancy,  us  well  as  through 
other  psychic  tact  that  may  be  complicated  with  it  or  with 
thetfe  Buggestious.  Tbe  distiuctlon  between  claasic  and 
romantic  impreHhiveuess  ia  based  on  the  BnA  two  of  these 
aliemativeB.  Acconling  to  Heine  (  ''  Kelijpan  nnd  Philoso- 
phle  in  Dentscfalaud,"  Book  [.)>  "the  handling  is  classic 
when  the  form  of  tliat  which  is  presented  to  us  is  completely 
identical  with  the  conception  which  it  iK  pur[)ONe*l  to  preeeDt 
....  Thir  handliuK  is  tomantic  whcu  the  form  does  not 
reveal  the  idea  [  to  be  im-si-nl^d]  by  iilcntity,  but  lets  it  be 
guessed  parabolically."  ( Cf .  also  James'  "Psyciiology," 
Chap.  XXV. )  Tbe  extent  and  intensity  of  the  extni- auditory 
effect  of  music  have  always  excited  the  wonder  and  curiosity 
of  civilized  man.  Three  questions  are  fundamental  in  tba 
matter:  (1)  AVhat  are  the  nature  and  extent  of  Uio  pow«r 
of  experiences  of  tone  over  tJbe  real  of  the  p»y<-hic  life  t  (2) 
What  are  tlie  som-ces  ol  tliis  power  f  (3)  Are  t^ese 
elements  from  psychic  domains  ouLside  the  auditory  essential 
or  unessential  to  the  Ik-iiuIv  of  works  of  mutiic  1  The  reeuitft 
of  fui  attempt  by  the  writer  to  inake  an  experimentnl  contri- 
bntioD  to  the  first  ol  these  queHtions  are  pven  in  a  "  Report 
on  an  erperiniental  test  of  musical  expressiveness,"  (first 
published  in  the  AMKKroAN  Jovrnai.  of  PevcHOLOtiT, 
August  nnd  Octotier,  ltjl>2.)  As  to  the  aouroes  ol  tbe  extra- 
auditory  cffccttt  of  music,  while  wc  may  rccogniKC  the  associa- 
tion of  idea  (romantic  cHcct)  as  the  main  channel,  the 
infliieiu-e  of  tone  on  animals  and  nervously  anhealthy  persona 
cau  Lurdly  bo  itccountcd  for  ou  au  intellectual  lonnuhi:  (rf. 
charm  of  light  for  iii(itM>tH.)  ThH(|iiesttona.sto  whic^  element 
in  the  imprc»Bion  made  by  a  music,  that  internal  or  that  exter- 
nal to  the  auditory  neusp,  contributes  mainly  (or  perhaps 
exclusively)  to  its  beauty,  hax  been  made  prominent  of  late 
years  from  the  fact  that  the  theoretic  writings  of  B.  Wajrner 
cau  \ye  interpreted  in  favor  of  tlie  lntt«r  alternative  (unquea* 
tionablv  also  the  popular  oue).  **Touo  is  tlie  orgau  of  tbe 
heart"'  (  Wagnei's  *'Schriften,"  III.  p.  »»;  cf.  U.  apeuwr's 
ewiay  on  "The  Origin  and  Fuuctiou  of  Slusic,"  18.^7.  aud 
"Origin  of  MuHic-  Mi»d,  Otober,  1890.  Cf.  also  Darwin  : 
*«  l>e»"*nt  ol  Man,'  Part  111.  Chap.  XIX.,  on  "Voiceand 
Musical  Powers."  I>arwin'8  view  discussed  by  Gumey  in  tb© 
"Power  of  Sonnd,-  Chap.  21;  and  destructively  criticised 
by  atumpl :    *•  Musik- Psychologic  in  England,"  1&85).    The 
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LT  alternative  is  represented  hy  K.  Hanslick  (  "  TTber 
tWasikaiisch-schrmp,-'  18,14).  Ciirney  accept*  the  classic 
alteraatiTe  alao,  and  denies  that  this  intemiil  impressiveaess 
of  tone  textures  is  noD'emotional :  »>6tlietic  emoUon  of  tlie 
mtensest  Icind  may  have  a  IJockgrounU  ol  auditory  presenta- 
tion purt^  and  simple  (  '■  Power  of  Soimd,"  and  Mind,  18S4). 
(  In  this  (liHcaBBton,  cf.  G.  Bngel :  "/Ksthetik  der  Mtuik," 
186i,  IJJ.  Abschuitt ;  Saint  Sacnfl :  •'  Harmonle  et 
Xdodie,"  16^;  Uaaaegger  :  "  Die  Mnsik  ala  Ansdruck," 
1^7.)  On  <|  11(^(1  tionH  of  (telimitation  among  tlie  fine  artH.  a 
classic  anLbority  is  the  Liuicoiio  of  LeAKine  (Aub-tJtle,  "<>u 
lh«  Itmits  of  poetry  and  paintinR '' ).  (A  useful  "guide  to 
the  literatare  of  (esthetics"  has  beeu  prepared  by  Messrs. 
Gayli-y  and  Scott,  and  is  published  as  No.  11  of  the  Library 
Bniletinaof  the  TIniversily  of  California.) 

III. — Theory  of  Habit. 

)  73.  In  an  abstract  of  lectUTBS  published  during  1889- 
1S94),  the  writer  propof^t-d  tbe  bypotbesi»  that  "  the  source 
of  ail  pleasure  is  tlie  rei)erlormance  by  the  nerv«s  of  activi- 
tfee  which  have  onc«  become  familiar  to  tbom,"  and  that 
**  paJn  has  its  source  in  a  violation  of  nerroiis  habitude.'' 
Tbe  woid  ner\'0U8  was  here  us*h1  for  ttimplicity,  liiRtead  of 
Kechner'a  more  careful  torm  of  "  psychophysic  process," 
While  any  precise  hypothesis  of  the  physical  conditions  of 
pain  and  pleasure,  advanced  at  present,  may  t>e  exi>e(.-t«d  to 
be  inoorrcct  in  importaat  respects,  yet  the  attempt  to  form 
one  is  vorth  making  for  the  sake  of  the  advantage  which 
clearness  has,  even  if  mistaki-u,  over  contusion  of  thought. 
Tbe  following  more  detailed  formulation  of  this  notion  of  the 
dependence  of  pain  and  pleaMuru  ufMn  the  repetition  of 
pvy^opbysic  cbanpcc  is  oow  proposed. 

I  73.  Considering  any  bodily  process  as  a  seqnenoe  of 
8tBt«  of  affairs  ^  upon  state  of  aflalrs  ",  It  ia  assumed  (1) 
If  -i  is  novel  to  the  body  which  it  involves,  the  occurrence  ol 
the  process  leaves  a  Hp«-ial  traw  therein  (by  which  is  m^-ant 
only  that  the  body  is  difierent  after  the  process  from  what  it 
was  before,  in  a  way  tliat  differs  for  different  processes), 
which  Is  greater  or  less  accordiun  to  tlie  intensity  of  the 
process,  and  which  continually  diminishes  and  eventually 
rsnisheis  if  it  be  not  repeateti.  (2)  If  u  have  occurred 
before  in  the  f^ven  txidy.  bat  only  with  ,?  as  its  conscqaeot, 
the  trace  of  the  process  if  It  have  disappeared  will  t>e 
renewed,  and  il  it  still  exist  will  be  increa-Htd,  thereafter  to 
diminish  ahi  l>efore  as  long  as  the  process  does  not  recor, 
aitboogh,  aocordinj;  as  it  iH  greater,  a  greater  intensity  of  the 
,  process  will  be  requii-ed  to  give  the  same  increase.    (3)    If 
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a  liBS  ooennod  before  with  other  than  ,^  as  its  eeqaent.  till 
fenoB  resaltJng  will  havr  tliL-  clmnirtcr  of  the  grcate^st  of 
tneee  wbich  wonlil  have  been  produced  by  the  oecorronoo 
Mch  of  the  various  processes  of   which   a   has  been  the 
inception  without  the  others,  aud  a  quautlty  etinal  to 
difiereace  between  tliat  of  tlie  greatest  nod  the  next  emallerj 
There  will  thtii  lie  no  trace  in  the  body  ol    any    proc 
involving  a  as  a  first  term,  nntese  one  s(K|uencelroiD  it  shoi 
a  Buiieriority  to  all  others  when  we  talie  both  nntuber,  recent 
oess  and  intuusity  of  occurrence  into  i-ousidrration.      It 
(nitber  assumed    tJmt  any  process  which  hns  n  trace  ia 
given  body  is  a  habit  of  tha.t'  t>ody,  and  that  a  habit  is  foi 
l)y  every  reoun-ence   of   a  process  that  deepens  its  ti 
Using  these  postulates,  the  hypothesis  here  presented 
be  eipn-stitd  an  foUowa  :     Any  presentation  corrclat^Hl  wit 
a  bodily  process  tbnt  tends  to  flx  a  habit  (increases  a  trac«),^ 
is  pleasurable ;    while  any  prf^snntation  corretflted  with  a ' 
boclily  process  that  tends  to  loosen  a  habit  (decreases  a  ti&ce) , 
is  pninfal.   The  latter  case  is  exemplified  in  the  occarrenoe* 
any  process  <tfollowed-l>yoUier-than-,3  in  a  body  where 
tiac«  1-followed-by-f}  exists.     It  is  this  phenomenon  that  H 
is  intended  in  this  discussion  to  denote  by  the  phrase  "till 
thwartiuK  of  a  habit." 

Expressed  without  Uie  aid  of  the  conception  of  a   inn 
ioTolvod  in  habit,  the  principles  constituting  the  hyimtlie 
are  as  follows:      {a)      Presentadon  correlated  with  psyche 
physic  event  which  Is  novel  to  the  body  it  ooocems,  is  neithc 
pleasurable  nor  painful,     (i)      Pi-esentatiou  cori-elated  wit 
psyclio-physic  event    which  is  a  recurrence  in  the  body  it 
concerns,  will,  whoo  its  outcome  has  a  superiority  ovct  an] 
other  Chat  has  before  attended  its  inception,    taking  bot 
Irequeuce,  recentnoH^t  and  intensity  into  account,  at  first 
pleasurable  (habit  lorminR)  aud  later  unaltimdcd  hy  pleasut 
unless  it  occur   in  iinnsnsl  strength   (habit  intensified)  ovi 
after  a  considerable  interval  (habit  renewed);   and  it 
always  be  painful  when  its  outcome  has  an  Inferiority  in 
res[ie4'U  named  (habit  thwarted). 

S  74.     If   we  consider   the  <x>nceptiun  of  function  to  in^ 
Tolve  that  of  a  rejwtition  of  change,  and  conceive  of  the  natai 
of  a  bodily  orf^anlsm  as  a  oonsecstis  of  fnnction,  much  of  thi 
evidence  which  has  given  the  doctrine  of  pleasure  as  furihc 
ment  and  pain  ns  bimlermentof  life,  itsprpi'Mninent  hold  upoi 
human  belief  way  be  claimed  ia  favor  of  the  byi>o(hcKis  be 
proposed.    (In  Plato's  "Pbilebus,'*  Socrates  asserts  that  pal 
is  produced  by  the  disturbance  of,  and  pleasui-e  by  the  retni 
to,  the  natural  counectioQ  between  elements  of  a  bodily  orgoo:^ 
ism.    Cf.  Aristippns  jri-tat^  kV  ^Offu  and  its  contrary  :  Zeller! 
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"CeecMchtc,"  n.  1.  p.  353.)  For  this  evidence  ^1],  we  may 
anppose,  ID  tar)£e  niea-sure  consist  of  ca.'ie.'i  in  which  th<^  balking 
orllia  iateaaififd  pt^rformauce  of  a  c«rtaiu  course  of  obuiigv 
vtiirh  is  a  faiuUiur  reciiri-ence  in  the  organism  concerned,  ia 
band  to  Ix^  atTonipanied  hy  paiu  or  idojutnre  resjMictiTety. 
B;  the  sabsticution  here  made  of  the  coiiccptiOD  of  the  habits 
of  as  oreaaism  for  that  of  it«  nattiiD,  the  caMs  are  covered  in 
vhich  pleasure  and  paiu  ailse,  not  through  th«  vix'ificatlon  or 
HnTftrtiog  of  inveterate  repetitions  (funotioiw,  normal  notivi- 
tJetV  bat  in  the  earliest  recurrenceuand  earliest  deviations  of 
lejchopbysic  event. 

i  75.     It  in  the  conception  of  the  nature,  iot^tead  of  that 
ollhc  habits,  of  the  IwdUy  orgaoiam  which  is  used  In  3piii- 
aa's  theory  of  pleHt>nre  and  pain ;  pleaKure  being  tMLsed  on 
lli«  strengtheuinK  of  the  powers  ranslilutiuj;  thi»  nature,  and 
pain  not  upon  their  thwarted  exercise,  but  their  weakening. 
('•Ethjoe,"  [II.  Prop.  VH.:  *' The  endeavor  wherewith  every- 
tiiioK  endcavont  to  i>erHi9t  in  its  own  being  is    nothing  else 
but  the  actual  e»Kence  of  the  thing  in  igueslion.''     Prop.  XL: 
"Whatsoever  increases  or  diminishes,   helps  or  hinders  the 
power  of  activity  in  our  bwly,  the  idea  thereof  increases  or 
dimhiisbefi,  helps  or  hinders  Uie  power  of  thought  of  iiiiud." 
Kote:   "Thus  ve  can  see  that  the  mind  can  undergo  many 
clnogefi  and  can  pass  sometimes  to  a  state  of  greater  perfec- 
tiiiD,  sotoeClmes  to  a  Rtate  of  le£«er  perfection.     These  pas- 
lire  states  ot  transition  explain  to  us  the  emotions  of  pleas- 
ore  and  pain.    Hy  pleaiture,  thertrfore,  in  the  followiii);  pixipo- 
Hilione,  I  shall  sijiuify  a  passive  state  wherein  the  mind  passes 
to  a  greater  i>er(pction."  >     Aristotle's  remarks,  that  plean- 
ore  is  the  »ti;ni  of  the  perfection  ol  an  act,  as  u  blooming  eheek 
isof  health,  appears  to  involve  the  conception  of  the  real- 
ization of  ideals  oEactivityCcf.  Zeller:  '■GesLhti:hU\"  H.     II. 
Abth.  p.  618).     In  our  theory  of  habit  sueh  ideals  are  pos- 
ited, but  they  are  defined  as  those  laid  down  by  the  past  cx- 
[lerieuce  of  the  onninism  concerned;  moreover.  It  is  not  every 
realization  of  these  that  is  pleatui ruble,  but.  only  Kuch  as  Im- 
prcM  them  deeper  as  habits  of  thi;  or^'unism.     Ideals  ot  life 
not  fleeting  like  those  of  habit,  but  permanent  and  as  tinmer- 
OBgasar«thetypesof  sentient  beings,  seora.  ajs  we  have  found, 
to  be  postalated  in  Lolze's  theory  of  pleasure  and  pain.    An- 
other expreMiiOQ  of  tbiK  is  uk  follows  :    ('*  IkfierocoKinuK,"  II. 
Chap.  V.)     The  soul  in  the  course  of  it«  varied  esiK'riences 
has  the  capacity  "to  realize  in  pleasure  nnd  pain  the  worth 
that  they  have  for  tt,  in  that  they  now  excite  it  iu  the  direc- 
tion of  its  own  nature,  and  now  impress  upon  it  lorms  and 
combinattonx  of  condiLlon   that  go   ronater  to   the  natural 
course  of  its  activities."    On  our  theory  it  is  not  quite  cor- 
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rtvt  to  BilT  with  BonilMer  ("Dn  Plaisir  ft  de  la  Dosh 
<^hnp.  IIL):  "Cette  tendance  tODclemeatale  &  persAyftx^  dsBS 
I'MMi  ou  cette  amour  p»!««ulielle  ile  soirut'HK*,  voilA  »n  e£fet 
(I'oti  nous  vicnt  tout  pltiisir,  comme  aassi  tout«  doulear." 
What  we  love,  is  rather  what  w«  arc  becominp  than  what  we 
lUT,  although  what  wu  hnte,  to  be  snrp,  js  dissolutioD.  Like 
p»rfiuer'fl  theory  of  stAbility  ("VorBChul€,"XLIlI.),OQrhy- 
pothesln  ot  habit  hnsef*  pl(-»fiurc  npou  rei)etitJon :  yet  a  differ- 
eOC«  of  importance  in  the  conceptions  nsed  is  that  while  a 
hahlttml  process  is  one  that  in  repf^ted,  a  stable  process  is 
one  that  repeatM  itael!.  The  writer  realizM,  uerertheless,  that 
ho  hna  been  more  influenced  in  his  stady  of  this  .subject  by 
tlilt  HUggestion  ot  Fccbner's  than  by  any  otiicr  idtra,  and 
bupf^H  that  "ein  Kern  des  Rlehtigen"  may  l>e  found  In  both 
hypotheses.  If  in  the  principle  which  Mr.  Spencer  makes 
thP  (onndation  of  his  evolutionary  theory  of  pleasure  and 
pHia,  viz.  that  animals  tend  t.o  perform  whatever  activities 
fcrepleaaamblotothcm  ("P»ych."  I.  Section  125),  wetalcetbe 
wonl  activity  in  a  wide  sense,  as  bodily  change  in  general, 
the  assertion  becomes,  according  to  the  present  hypothesis,  in 
A  measure,  the  converse  ot  the  truth  of  the  matter.  This  it 
that  whatever  iw-tivities  animals  tend  to  perform  are  in 
tlio  direction  of  pleasure  to  them.  A  like  principle  of  the 
tli«peud«nco  ot  habit  on  pleasure  (and  not  pleasure  on  habit 
as  In  oar  hypothesis)  is  thus  stated  by  Mr.  Hodgson  ("Theory 
of  Practice,"  Book  I.  Chap.  I.  Bcction  2):  ".  .  pleasntea 
and  pains  stajid  to  actions  and  consequent  habits,  in  the  rela- 
tion of  ean.ie  to  effect,  so  tliat,  in  studying  pleasures  and 
imlns  wi;  are  ntudyint^  actions  and  habits  at  their  source,  and 
ill  Ktudying  actions  and  habits,  we  are  studying  pl^xsnres  and 
iminB  in  their  atream."  If  wo  take  activity,  again,  to  mean 
[loclily  change  in  general  (which  nndoubtedly  it  does  not  ia 
thlH  passage),  this  assertion  Is  anotlier  expression  of  the  con- 
rente  ot  the  hypothesis  here  proposed,  and  becomes  a  forma- 
latJon  ot  it,  by  giving  each  member  ot  the  pairs  of  words, 
MUise  and  effect,  stream  and  source,  the  other's  place. 
UnilerKtanding  by  the  term  habit  motor  phenomena  only, 
tliese  Rtatenients  are  not  the  eonverse  of  the  theory  here 
pioposed,  but  express  a  principle  of  nsrpowcr  scope. 
I  76.      This  theory  bosiog  pleaBnre  on  habitnat.ion,  and 

Imin  upon  deha  bit  nation,  has  been  in  the  writer's  mind  inform* 
ngall  thespecial  hypothesesadvanced  in  the  coarse  of  the  torc- 
|{olng  survi-y  of  (he  field  of  pain  and  pleasure.  Bodily  func- 
tions being  fixed  habitudes,  would  not  in  general  contribute 
pleasure  to  consciousness  unless  when  exceptionally  intense, 
(('.  *^,  our  occasional  feelings  ot  exuberant  healtli,  particu- 
larly in  youth:  Mantegazza:  "Fis.  del  Piacere,"'  Chap.  II.);  or 


PAIS   AND  PLEASURE. 


BT 


* 


itaa  the  system  were  re-cr^aticg  Jtsell   (joy  of  fuDCtion  afWr 
priTation.  pbyMital  IiIksm  of  ooDval«K(WDre).     In  so  far  a» 
pbysical  pnin  is  the  resale  of  coDs^-ioosness  of  atimnlt  ex* 
(raordinarily  great  (int-enae  or  extensive),  their  erplauation 
OD  this  theory  Involves  the  conception  of  a  resulting  lui-ge  in- 
t«rference  with  nervous  fuuctiomuf .  Of  the  physical  bitsi^  of 
lorms  of  pain  apparcintJy  involving  no  great  Iwdily  disturb- 
ance (qtinlnis,  twiDj^e  of  neuial^a),  we  have  no  conception  to 
ccoEront  with  any  pBychological  theory  ol  the  tlisagreeable. 
(Tei  it  ia  natural  to  think  of  a  neuralgia  as  pliy^tically  a  dig* 
onlered  process  :     "  moleouliirsturm" — Du  Bois-Keymond.) 
Present  vlewn  as  to  thn  nervoitH  \mniti  at  oUu-r  fornu;  of  Hi'niut- 
liOD  are  titcevrise  too  vague  to  afford  decided  evidence.  There 
1b  little  foothold  for  euch  a  conoeption  as  that  of  regularity 
•nd  irregnlarity  ot  vibration  lK>yond  the  sense  of  bearing : 
umI  the  propriety  of  its  application  even  here  is  not  as  yet 
Bade  clear.    We  have  already  noted  (Section  40f.)  the  wide 
^pUcability  of  the  ideas  of  hindered  and  snccesstul  process 
to  the  exptanatiou  of  pain  and  pleaHure  in  the  ideal  tipliere. 
AmODg  morbid  conditio u.t,  it  is  iippurenMy  the  (jiiickenetl  luid 
iatenstfifyl  i)erforniance  of  mental  function  (e.  g.,  n.^sociation) 
»ith  what,  it  signifies  in  the  body  as  a  whole  that  is  the  cause 
of  the  bli&s  of  mania,  and  its  morbidly  halting  and  interrupted 
performance  with  the  general  liodily  hinderment  a<i«inpany- 
log,  that  produces  the  misery  of  melancholy.    A  poeslble  ex> 
tlanation  of  the  tendency  toward  pleaaure  of  tlie  states  above 
aOed  oairotic  is,  as  no*te<l,  that  Uie  bniiu  aeti?itiea  therein 
IW  isohited  (ami   tlienrfon;   uniiiterrupt«-d),  and    iuteuaifiod 
(ud  therefore  pleasurable),  followingont  of  psycho-physic 
lutritndes,  often  such  as  are  brought  into  the  focus  of  con- 
(dooBnesa  only   in   those  exceptional  states.     Narcosis,  we 
oo  itay,  lets    uk   know  what  heiglitd  the  pleaKiires  of  orea* 
don  may  reach  when  the  pains  of  dissolatton  no  longer,  aa  in 
common  life,  prevent  their  summation. 

i  77.  The  principle  assumed  by  Mach  ("DieSymmGtrle," 
lb72),  that  the  repetition  of  a  visual  experience  is  in  the  di- 
rection of  plea«ur«,  givi-s  an  illiiNtnttion  of  the  pres^-iit  theory 
In  the  field  of  leslhctics.  (An  agrceabie  pntt^rn  eniergt's  from 
the  repetition  of  any  accidental  blotch  on  paper.  Cf.  Riin  : 
"Emotions,''  Chap.  XIV.  Section  IS).  Thematie  treatmentJn 
miwic,  the  use  of  typical  forms  in  architecture  arc  fnrther  ap- 
pUcatioDM  of  the  principle.  Rpeakin);  of  thp  ariuductft  of  the 
Bomnn  Campagna,  the  President  Pc  Brosscs  writos  :  "  C'cst 
Ion  pen  de  chose  que  chacon  de  ces  arcades  de  brlcjuca  prise 
en  sol.  main  vous  uc  sauries  croirc  combien  en  fait  d'archi- 
teetare  la  quantity  de  cboses  minliocre-t,  ROit  pilierH.  pllatitrea 
OH  colonnes  ruHticuibleeB  en  grand  oombro  produit   uu  hiH 
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*'  Cli)  che  non  mnore  e  cid  che  pad  morlre 
Non  i  se  non  splendor  di  qaella  Idea 

Che  partorlsce,  amando,  il  nostro  Sire."     

(Dante:     "Paradiao,"  Xm.  52.) 

With  these  attributes  of  foundation  of  reality  and  Bonroe 
of  joy,  the  conviction  ol  Christendom  has  combined  a  third, 
that  of  arbiter  of  right.  In  the  doctrine  of  the  Trinity  may 
be  seen  an  expression  of  faith  in  the  personality  of  Deity. 
For  a  person  is  resolve  and  feeling  and  idea ;  and  vhile  these 
three  are  one — his  resolve,  his  feeling  and  bis  idea — yet 
resolve  is  not  feeling,  nor  feeling  idea,  nor  idea  resolve. 


rHE  "NEW   LITE:       A  STUDY    OF    REGENERATION. 
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■  £a  its  best  ratate,  thcolo^  wan  the  best  vzprcHHion  of  tlie 
bl^li<^st  itit^restK  and  De«dB  of  maa.  It)  it  all  other  sciences 
cnlmiostctl,  bringing  to  it  their  luatnroHt  thought,  their  deepest 
insight  and  their  largest  gt-ni^nUizatioas.  It  has  Iweu  a 
passioD,  has  given  the  will  iis  strougest  impulses,  and  has 
UlumiDated  lowly  aad  untaught  minds  as  nothing  else  has 
«Ter  done.  It  nought  to  express  the  entire  reljgioas  cousciou«- 
ness,  and  ue«d  nil  Scripture  an  man's  great  textbook  in 
anthropology'  Under  iu^  intltiem-u  society  ha»  been  trans- 
formed and  our  modern  ioNtitations  of  state,  eborcb,  family 
aad  e«liool  have  arisen. 

Am  all  admit,  theology  has  lapM-d  Iroiu  its  high  tunctions. 
It  no  longer  expresses  its  highest  aspirations  nor  reflects  the 
profonndest  insights  into  Scripture,  nature  and  the  human 
heart.  It  lias  U>c'omf  so  couventioualized  and  rigid  that  low 
views  of  the  Bible  prevail,  that  sciem-e  and  faith  are  no  longer 
aoified,  that  religion  itself  has  often  fallen  into  disrepate  and 
is  losing  its  bold  both  upon  the  masses  and  the  cultured 
«lwses. 

This  condition  of  a&airs  is  apparent  to  one  who  can  read 
and undei-stand  the  "  signsof  the  times.''  Itflnds  expression 
«ad  emphasis  in  the  modem  movements  "Co  reach  the 
ma«ae«;"  in  the  spirit  which  underlies  the  '"liighercriticism;" 
in  the  reconstruction  of  long  established  creeds,  and  in  the 
growing  demand  for  a  "Christianized'^  theology.  The  pres- 
ent, however,  is  not  so  much  an  occasion  for  alarm  as  for  in- 
spiration and  liope.  To  many  minds  there  is  imminent  {Wril 
io  the  inci-easing  decay  of  faitb.  But  the  fundamental  truths 
ami  doctrines  of  i-eligion  an*  called  in  (|ii<*ntion  not  by  reason 
of  any  weakness  or  irrationality  in  the  truths  thcmselvos,  but 

I  because  as  conceived  and  stated  in  the  traditional  theological 
systems,  they  do  not  answer  the  changed  conceptions  of  God 
and  man. 
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The  fonception  or  growth  and  development  which 
rerolutioDixecI  and  t^ren  new  Iif«  to  other  sciences,  ba 
hanlly  gained  a  foothold  In  theology.  Hence  the  couatant, 
stubborn  Imt  v»in  endenvor  to  k««ep  alive  and  make  men 
^ti^fied  with  docci-inal  atatemcnte  which  arc  lormulatcd 
according  to  an  anthropology  and  psychology  no  longer 
accepted,  and  which  breathe  a  moral  and  tntelleetual  atinoa- 
phere  that  lucks  the  life-giving  properties  needed  by 
man  in  his  pmtent  stage  of  development.  It  in  asking 
intelligent,  rational  beings  to  accept  a  conclusion,  while  at 
the  same  time  denying  the  premiecs.  But  othera,  in  this 
"  night  of  fear, "  --hear  a  dt^eper  voice  across  the  storm," 
and  think  they  see  a  new  light  breaking  and  a  new  era  davn- 
ing  for  fiiith  iind  theology.  I  shall  immediately  proceed  to  A 
point  out  one  ground  for  this  hopeful  view  of  the  foture  of  " 
theology  and  religion. 

Every  reform  and  advance  in  the  relfgious  consctonaness 
has  begun  with  new  and  truer  view?  of  man.  Happily  the 
department  of  anthropology,  which  in  the  pedagogical  root  and 
very  life-spring  of  theology,  and  which  is  always  in  danger  of 
becoming  obsolete,  is  receiving  a  new.  richer  and  ileeper  life. 
Anthropology  no  longer  contents  iteell  \»ilh  the  mL>a8u rcment 
of  sknils  and  bones,  bat  is  devoting  its  best  talent  and  energy 
to  the  study  of  man's  mental  life  as  it  is  eitpreased  in  the 
customs,  bc1tef8,  literatures  of  all  races.  Theological  opinion 
on  the  otlier  hand,  as  has  been  said,  "  has  habitanlty  mored 
within  the  liniitationn  of  particular  customs,  cults  and 
religious  traditions"  (')■' 

But  this  new  anthropology',  which  gathers  strength  from 
biology,  pbyKiology  and  so  many  other  sources,  which  culmi- 
nates in  psyc'Iioiogj',  is  i-eady  to  offer  a  lew  ripe  insights  for 
the  rehabilitation  of  theology,  point  by  point.  It  will  not 
only  elevate  theology  to  its  original  eatftte,  but  re-reveal  the 
Bible  us  man's  great  tBxt-l>ook  in  anthropology  ;  show  ttiat  it 
grew  slowly  up  oat  of  the  heart  of  human  life,  and  rcscne  it 
from  the  winding  sheet  of  petty  interpretation,  mean  and 
unworthy  glosses ;  Have  it  from  Its  friends  and  regenerate 
it  as  very  woi-d  of  very  God  to  very  man.  The  world 
hungers  for  Itible-tnith  and  in  given  a  stone.  Philosophy, 
science,  literature,  school,  have  bc<:-n  robbed  of  the  verytroth 
and  urn  they  need.  As  an  illnstration  of  what  is  thu» 
promised  to  theology  and  relitiiou,  I  have  taken  a  single  anb- 
iect  and  tried  to  show  it  forth  in  the  larger  light  ol  the  new- 
psychology  and  nntliropology.  It  is  one,  perhaps  not  the 
best  that  oonld  be  chosen,  of  many  themes  which  need 
analogouB  treatment. 
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I  try  to  8bovr  ibafsofar  frorabefnganaTbttr&ry,  tniilitional 
formula,  n>genf?ration  is  one  of  the  deepest  needs  of  the 
bunion  iKxly  nnd  son),  felt  nmoug  Hnrago  atnl  civilized  mea  of 
all  nM>e8  and  times.  It  is  tut  attempt  to  re-base  the  docU'lue 
on  sound  anthropolo;;ical  and  psyt-hological  prinriplos,  in  the 
hope  and  i-onGdeuct:  Lbat.  it  will  not  onlj'  cttrcngtlien  the  pulpit 
and  give  it  greater  dignity  with  the  educated,  more 
interest  and  power  vitJi  the  masses,  but  also  video  and 
deepen  the  sympathy  betveen  theology  and  other  Bciences. 

I  have  Iwgun  thiHdiH<iertat.ion  with  a  Htndy  of  tlie  initiation 
cites  and  vutitomi!  ol  vuriouK  jieoplcs,  cxprc&siTOof  anew  life. 
T  then  note  the  leading  characteristics  of  this  new  phyaiologio- 
ft]  and  psychological  life  at  puberty  and  adolesoenoe,  with 
the  purpose  of  showing  both  the  natui-al  predispositionx  to, 
and  the  neiKl  of  the  spiritual  change  which  is  formulated  in 
the  doctriae  of  regeneration.  1 

The  following  is  n  rough  classification  of  the  ceremonlea- 
and  eastoius  which  are  Included  in  the  fuitiatiou  rites  at 
Vnberty.  TheUstiaby  no  means  complete  and  erhaustivo. 
Thii  ban  not  been  attempted.  But  it  i»  thought  that  the 
eliaracteristie  rites  are  mentioned  which  will  suffice  the  main 
tltesift. 

This  work  was  undertaken  at  President  G.  Staul«y  Hall's 
wiCgestiOD.  Throughout  its  preparation,  his  supervision  and 
comsel  have  not  only  lent  material  aid,  bat  also  have  been  a 
WBHant  stimulus  and  souice  of  sincere  entlmsiasm. 

Dr.  A.  F.  Chamberlain,  lecturer  on  antliropology  in  Clark 
TiaiTcniity,  lias  rendered  valuable  assistance  in  introdnclng 
OS  to  the  various  authorities,  in  the  arrangement  of  the 
auterial  and  many  important  details. 

INITIATION    RiTKa  AND  CEREiC0NTE8  AT  PCnERTY. 

/.    Cireumciition , 

h  is  by  no  means  a  distinctively  Jewish  rite.  Itis  foand  to 
bf  nch  ■  primitive  and  widespread  pmctice  that  the  qaes- 
tJona,  "  Where  was  its  original  home!"  anil,  "  Did  Abraham 
ftnt  become  acquainted  with  it  in  Egypt f  are  no  longer 
ferionsly  asked  by  those  who  are  mndi  acquainted  with  the 
T»ligioai  and  political  ccremonius  of  primitive  iieoplee. 
Andrve  says,  *'I)ie  Beschneidung  ties  mitnnliehon  Gliodes," 
belongs  U>  that  custom  which  exl^^nds  over  the  whole  worid, 
and  is  by  no  means  the  special  characteristic  of  a  single 
Iieople.  (')  s.  5:1.  "  This,  gGnerallyregardechisadistiuctive 
mark  ol  the  lKraelite.s,  is  by  no  means  pccnliar  to  them,  did 
not  originate  with  them,  and  is  found  in  so  many  parts  of 
the  world  with  such  evidences  of  great  antiqalty  as  to  coo- 
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travene  ite  attribntJoa  to  them.    Its  ori^ia  ia  n  sul^ect  ofl 
great  dispatc.     Ati  practiced  iadiscriminately  in  infancy  uf 
may,  perhaps,  be  a  Hurf^ical  bluadcr.     It  is  certain  tliat  it  is  4 
not  at  Srat  among   the   Israelites  a  religious   rite.  ...     It : 
afterwards  wa»  regarded   as  au    iuitfatory  ceremony,  and  as 
such  its  purulk-lH  may  be  found  all  over  the  world,  but  as  ai 
special  national  ilintinclion  the  declared  object  wa«  Dot  acconi- 
pUsbed.    Besides  the  Kgyptlans,  Arabs  and  Persians,  the 
coincidence  with  wlioin  inigbt  be  expected,   many  trilieij  of 
Africa,  CeuLral  aud  South  America,  Mudiigiuu'ar  and  scores 
of  islands  of  the  sea,  show  the  same  marlt,  and  it  has  CTea| 
been  found  in  MBverut  of  the  Korth  American    trib«s-"     (*)' 
p.    29.     Dr.    BrintOD  doubts  whether    true  circnmeiaion  as 
practiced    by  the    Jews    was  found    in   America,    though 
TariouM  mutilations  of  the  prepuce  certainly  wens.*^ 

In  the  Old  Te.statit(-nt  it  tx'ors  marks  of  a  later  dcvelopmrat 
It  bad  lost  iLs  sitcnitii-uiicv  a»  an  initiation  ceremony,  and^ 
Insleud  of  taking  place  at  the  marriageable  age,  it  assumed 
the  dignity  of  a  consecration  ceremony  of  the  young  child  to 
God.  Tbix  illut^trales  a  general  Irutti  that  "  as  mannera 
become  less  Qerce  and  society  ceases  to  be  orgonizod  mainly 
for  war,  the  ferocity  ol  the  primitive  ritual  is  naturally 
softened,  and  the  initiation  ceremony  graduaUy  losea  im-  ■ 
portaoce  and  ultitnately  become>H  a  mere  domestic  celebration,  ^ 
which  in  all  it«  (Wcial  asiH^t  may  Ite  compared  to  the  private 
lestivlties  of  a  modern  taniily  when  a  sou  comes  of  age,  and 
in  its  religiouB  aspect  to  the  first  oommnmoQ  of  a  yotiug 
Catholic."     (*)  p.  310. 

With  the  MalayiWiy  tril>es  in  Maiingaacar,  of  Malay  origin. 
there  api>car8  to  be  very  little  religious  significance  attached  _ 
to  cUcumcision.     U  is  a  rite  by  which  children  are  "  madftB 
nicn."     None  but  those  who  have  twen  subjected  to  this" 
treatment  can  become  soldiers  or  in  any  way  fit  for  govern- 
ment service.    Alterthechiklhasbeen  measured  and  sprinkled  j 
with  water  the  following  is  roiwated  :      "The    lad  is  not) 
a  child.     Ue  is  a  man  breasting  the  Htream  :    not  caught   in 
crossing,  not  taken  in  a  net.      Tlie  lad  is  a  tmnana  tree  north 
of  th ft  town  (i.  ('.,  the  lecsido  ."iheltcred  from  the  prevailing 
Boutheaat  winds).     The  lad  is  not  a  child.      He  is  a   bird 
u|>on  a  rock,  thrown  at,  not  hit.     His  money  fills  a  large 
tomb  (repository).      His  staves  crowd  bis  conntrj'  house."  ■ 
(")     p.    217    g^Q.        Livingstone     says     that    among    thai 
Bechuana  and  KaOir  tribes  south  of  the  Zambezi,  circnmcfsion 
"  is  a  ciri]  rather  than  a  religious  rite.     All  the  boy»  of  an 
age  between  ten  and  fourteen  or  fiftctm  are  selected  to  boj 
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)TBpftatons  for  life  ot  oue  ot  Ibe  sous  of  tlie  elilef.  They  are 
ikcn  to  some  retired  sjKit  in  the  forest,  aud  huts  aro  erected 
for  their  accominodalion.  The  old  men  go  out  and  teiich 
them  to  dance,  initiation  them  at  the  same  time  into  all  the 
mysteries  of  African  politics  and  gorernmeat.  Each  one  is 
expected  to  coiu|>ose  an  oration  in  praise  of  blmHelf,  called  a 
'  luna,'  or  name,  and  to  t>e  able  to  rep«at  mtix  aulficient 
flaency.  A  good  deal  of  beating  is  reo>iir«d  to  bring  thpni  up 
to  the  rwjoired  excellency,  so  that  when  they  return  from  the 
seclusion  they  have  generally  a  number  of  scars  to  ehon*  on 
thi-ir  backs."  (")  ji.  1C5.  The  circumclMiou  ceremouy  among 
the  Bcchnanas  was  bo  importanl,  coming  erei-y  five  or  six 
7«are,  that  they  reckoned  their  history  by  these  events,  as 
the  Greeks  did  by  their  Olympic  games.     (')  p.  i23. 

The  Kecbaas.  one  of  the  semiclvilized  tribes  of  Fern, 

wrap  the  lM>yR  and   maldcDS    In  htathitr  garracutA   after  the 

opemtion  hM  been  performed,  the  head  only  being  left  bare. 

liicn  their  rclati%'e*  jwur  a  lot  of  fresh  milk  over  their  heads 

luid  bodies  and  they  are  received  among  the  adults  of    the 

tribe.     Each  Imy  is  given  two  or  three  oxen  by  his  parents, 

ud  forming  a  company,  the  Itoys  go  oH  by  themselves  into 

ion»  biding  place  in  the  forest  and  there  feast  "until  they 

an  tired  ot  eating  and  idleness  and  are  grown  fat.'*    C)  11. 

B.488.     For  further  evidence  of  Uh  uhc  iu  Africa,  see  (•), 

('*).<").  (")■  The  latest  testimony  on  this  subject  is  that  of 

JaiDfci  MacDonald.     ('^)  pp.  119-122.     H9  states  that  *' the 

lilcol  an  African  properly  begins  at  pnberty.     The  rite  of 

ttrcomclaion   Is  general."      Circnmcision  is  very  generally 

rinetteed  in  Austrnlia.     Ploss  says  "  it  in  nigiirdt^d  by  many 

liao  tril»e»  and  Polynesian  jwoples  as  a  sacred  rite  and 

jlofmanhood."  C)  11.  s.  421.  "The  rite  of  circumcision 

I  practiced  throughout  a  great  portion  of  Australia,   aud  is 

•oe  of  the  MU*n>d  ceremonies  by  which  the  young  mnlet)  are  La 

luoy  tribes  admitted  to  the  privileges  of  manhood,  the  chief 

«f  which  is  the  right  to  marry."     ('*)  I.  p.  159.    See,  also, 

A.  Basttan('*).    With  the  Turks,  circumcision  takes  place 

I  between  the  eighth  and  thirteenth  years.     (')  e.  56.     The 

[(diammedaas  of  the  Malay  Archipelngo  usually  perform  it 

'from   the  eighth   to   the  twelfth  year.        (^)    e.    57.       The 

Hohammedan  Malays  of  Sumatra  at  the  same  i^e,  and  the 

Malays  of  Celebes  in  the  fiiteeuth  year.     (")  k.  57. 

Closely  allied  to  circnmcieion  are  other  operations  in  the 
process  of  "  making  young  men  and  women,''  too  obscene  to 
be  scarcely  mentioned.  The  Hottentots  and  Kaffirs  cut  out 
th«  left  testicle.  Strabo  mentions  this  custom  among  the 
EgyplianB,  The  Bedschas  of  northeast  Africa  remove  the 
right  testicle.    The  same  custom  pi-evails  in  the  Capolino 


<te.  C  *•>  8-  189.  The  Aastralians  of  Peate  Bi^er  nele- 
)  the  ftdrent  of  pub«riy  in  cirls  1)^  j>ienriag  the  hymeB 

the  anger.  (»)  u.'».  376.  The  Tol^nacs  of  central 
rica  performed  t\w  same  operation  in  thn  Hixtocnth  ye«r. 

8.  189.  SchombiirRk  deaoribM  Uil'  terrible  practices  Of 
iattvei*otpBiikeKlver,Charl0l*eWal*rsaiidAlice3pring8. 
te  cereiTionii;«  are  perfornied  oiic«  a  y<air  upou  the  boys 
girls  who  have  shown  signa  of  paberty.    <")■     P*""  *"'" 

evMeoce  of  thes«  practices  see   ('■)  I.  e-    14&-163. 

Knockirtg  out  Teclh.  ' 

lis  cuHtom  is  quite  general  Id  Anstmlia.     The  UnallM 
■J:  tlietii  out  ol  90inc  of  the  males  when  thev  are  eighteen 
B  old.     ('*)  I.  p.  272.     !n   easteru    Australia    (in    the 
(]tiarie  districts),  at  some    p«?riod   during    the    sammoT 
hha,  the  "mysteries"  arc  celebrated  and  pc-are  is  declared 
ng  all  ilic  triWs.    The  Wys  are  brought  into  the  presence 
tie  aARembletJ  people  and   their  teeth   knocke*!    out  by 
iBhiOg  the  head  against  a  stick  fastened  at  one  end  into 
>rnnk  of  a  tree.'*     If  a  boy  shows  any  sign  of   pain  he  is 
d  on  the  spot.     Then  long  cuts  are  made  with    sharp 
M   upon   hia    liacb    and  shoulders.      I*  ^^   this  ie  not 
ired  calmly,  they  dwlare  that  he  is  not  fit  to  mingle  with 
Qen  of  the  tribe.     The  women  derisively  ca-H  him  one  of 
'  nnmlwr.     If  he  endures  the  tortures  witbont  moving  he 
w  into  the  degree  of  warriorK  and  buntui-s.     They  give 
a  piece  of  pi-ystalline  substaocR,  whiclJ  *»  ^^P^  sooret  from 
POmen,  and  present  bim  with  a  shield  aud  warrior' s  arms, 
n.  s.  415-116.     In  the  eastern  part   *'  South  Walesa 
w  ceremony  takes  place.     During  the  feasi,  wit^  (lancing 
liOKing,  (-nch  of  the  boys  is  taken  by  a    ^^ii  and  carried 
I  oil  hia  should<TH.     Thfn  a  tooth  is  broken  out  and  the 
'  ^I'em    the  gum    ruut*  down  the  brea***,**'  the   boy  and 

the  bpaii  of  ibe  man  who  cairieK  him-  Th(!n  the  lioy  is 
•^  his  relatives,  who  give  him  *■  girdle  with  a 
»n  sword  and  crown  him  with  a  ■rt'^eath  of  leaves. 
;.  8.413  set/.  Frazcr  thinks  that  the  pi'^'^^'ce  of  kuocrking 
e  upper  front  teeth  at  puiwrty  is  or  «"«»  o°<-'e.  probably, 
tJAtion  iiito  the  totem.  ''The  Batofea  in  Africa  say 
0  SO  in  order  to  b©  like  oxen,  while  those  who  retain 
[4-cth  are  like  zebras."  <"*)  P-  2S-  Conaected  with 
[efJ'iod  primitive  rite  ar«  the  casto'""  o'  fiHng  and  bof 

t^eth. 

atr  Offering.  1 

[n^   the  headorcuttipfc'Oflpaft  <>t^^^^«r  is  a   com- 


■an  ptactice.  The  Tndlaa  trlbeii  in  British  Gniann  shave 
Ai  be*df)  of  the  Kirls  at  pub«rty,  and  tihe  Carib^  bam  the 
%tir  ofl  of  tbe  girls  and  Ui«d  make  de«p  cqIk  from  8liouldi>r 
M  rikooldrr  and  rub  in  p«pp«r,  and  Uie  ifirl  Riii.st  not  utt«r 
ttc»U£hl«^t  cry  of  paiD.  (*>  II.  a.  42.5-426.  Carr  gives  a 
Anenptioa  ol  the  rough  treatmect  which  the  youths  oX 
SAR-muvirs,  in  A.a&tralia,  receive.  The  hair  ii^vs  uocut  for 
«*B  or  Uar«e  years  belore  puberty,  which  usually  begins 
•feoBC  tbe  aiEe  of  fourteeD.  Theu  they  are  tiikpa  by  the  men  and 
ttor  mustaches  aud  hair  of  their  bodius  pulled  out,  aud  the 
of  their  headn  torn  off  in  handfuls.  They  mnat  fast 
days,  drinking!  only  wat«r,  and  must  not  sleep  during 
time.  They  must  submit  to  the  same  treatuieut  three 
•  at  intervals  of  about  two  years,  and  then  they  cao 
(  >  •  >  T.  pp.  264-365. 
Id  Japmi  the  godfather  cut«  off  the  forelock  neiir  the  age  of 
aD«l  gives  the  l>oy  a  oew  name.  The  Bpartans  let  the 
gn>«-  tt»  soon  as  the  boy  reached  the  age  of  the  ephebi 
op  to  that  time  it  waa  cut  short.  Aft«r  the  PersiaQj 
they  cut  off  the  Iodk  hnir  of  the  boys  when  they  arrive 
.tbem^  of  the  ephebi  and  devoted  it  as  an  offering  to  a 
'  W.  Bobert&on  Smith  says  :  "Amony  thfc  Ar»l>s  iu  the 
of  Hohaoiuied,  it  vas  common  to  sacriiicc  a  aheep  oii  the 
^Hitt  eS  a  child  and  to  i(hav«>  the  head  of  the  infant  nail  daub 
ha  acalp  vith  the  blood  of  Che  victim.  This  ceremooy,  called 
bnea,'  or  the  'cutting  of  the  hair/  was  designed  to  'avert 
-  0  trom  the  child,'  and  was  an  act  of  dedication  by  which 
kt  iafant  was  broagbt  under  the  protection  of  the  god  of  the 
■■OBinuty.  AinoDg  Lncian's  Syrians,  on  the  other  hand, 
%f  ttalr  at  the  boys  aud  girla  was  allowed  to  grow  unHbom 
eonft<ti*te<l  thing  from  birth  to  adolescence,  and  was  cut 
dedicated  at  the  sanctuary'  aa  a  necessary  preliminary 
....  Th©  same  thing  appears  to  have  occurred, 
rt  ih  the  eaae  of  maidens  at  PboenioiaQ  sanctnarieB ; 
thr  female  wonthipent  at  the  Adoni.4  feast  of  Bylns, 
arcortlinj;  to  the  nnthor  just  cited.'  were  required  to 
ettfaer  their  bair  or  their  chastity,  appear  from 
acooaotx  to  have  been  generally  maideo^,  of  whom  cliia 
:  dwTOtioQ  was  exacted  as  a  preliminory  to  marriage.* 
♦r— Hiend  thai  among  the  Arabs  in  like  manner  tJie  'acica' 
iftoally  a  t«remony  of  initiation  into  manhood,  anc 
xor  tranHlerfnce  of  tlte  ceremony  to  infancy  was  a  later 
icD.   for  among  the  Arabs,  as  among  the  Syrians, 
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youug  lads  let  their  hair  grow  long,  and  the  stgn  of  irnma- 
tarlty  vroa  the  retention  of  the  side  locks,  which  adult  warriors 
did  not  wear."     (*)  pp.  310-312. 

IV.     Tattooing. 

Id  some  of  the  PhUippfiie  islands,  at  the  age  of  tvelve,  the 
boys  and  girlB  ar?  tattooed  in  vorions  figures  upon  the  arms, 
breast  and  legs.  The  skin  is  first  tightly  drawD,  then  cut 
wiih  a  semi-circular  knife  and  some  soot  publ>ed  la.  (»») 
The  women  of  Murray  submit  to  the  operation  of  baring  their 
backs  cut  with  Htoiti-M  or  Klirlls  crosswise  from  the  right-  to 
tJio  left  Bide.  This,  operation,  though  very  painful,  is  sab- 
mitted  to  willingly,  for  a  tattooed  back  is  much  adraii-ed.  lo 
New  JicjUand  Ihi?  young  man  Is  declared  marriageable  by  tat- 
tooing him  atsixteen.  C)  II.  s.  417  w^.  Among  the  Belladong 
or  Bellerdokking  tribe,  the  nhest-s,  foreheads  and  thighs  of  the 
youths,  when  their  beards  are  grown,  are  burnt  with  heated 
Stones.  Very  often  it  is  a  figure  TepreBenting  some  animal  or 
the  toU^ni  of  thti  triln^  which  is  madt^  upon  tlic  body.  In  this 
way  it  is  believed  that  one  is  placed  more  securely  under  the 
protection  of  the  totem.  Many  ot  the  North  American  Indians 
seem  to  believe  that  tUey  have  an  animal  In  their  bodies. 
(")P-2«. 

I'.  Piei-cing  the  Septum  ot  the  nose  is  a  very  commoa 
mutilation.  It  la  the  custom  of  almost  every  tribe  in  Australia. 
Very  often  a  reed,  bone,  feather  or  bit  of  wood  is  worn  in  the 
opening.     ('*)  I.  pp.  71.  Ifli. 

VI.     FaHting. 

In  Australia  mauy  tribes  have  regolatilaDt  ^pdnst  the 
Of  certain  kinds  of  food  by  Uie  boys  affrsr  ttey  are  eight  or'' 
ten  years  old.     (^*)  I.  pp.  71,  72.     Dr.  Boas,  speaking  of 
the  Indians  in  British  Columbia,  says  :     "Girls,  even  before 
reaching  puberty,  must  not  eat  parts  of  lish  near  the  head, 
but  only  tails  aud  adjoiuing  parts,  in  order  to  secure  good 
luck  in  tlieir  married  life.     On  reacliing  matnrity  they  havo 
to  observe  nnmerons  regulations.    They  must  eat  only  dried 
fish  and  may  eat  clams.     Gooseberries  and  crab  apples  are 
forbidden,  as  It  is  believed  they  would  injure  the  teeth.     Atj 
Yiutona,  the  girl  when  reaching  pu1>erty  must  take  some] 
salmon  to  a  number  of  large  stones.    This  is  to  make  her 
liberal."     C^*)  p.  22  5^^.     Those  who  were  initiated  Into  the' 
second  degree  of  the  Eleusiuian  Mysteries,  which    was  ad- 
ministernd    at   the  age  of   manhood,    had   to   abstain    from' 
several  articles  of  food.     ('°)  p.  287  (note).    Before   andi 
during  the  Mysteries  they  could  eat  no  flesh  of  chickens  audi 
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fish,  neitbpr  Wjins.  a]tiilfji  nor  pomftjira nates.  "With  the 
Anclainan«s6  there  is  »  fast  required  ol  tlie  bojs  and  girls 
before  puberty.  "ThefaBting  period  (daring  which  turtle, 
bonoy,  pork,  Ssh  and  a  lew  other  favorite  article;!  of  food  are 
forbidden)  commences  between  the  eleventh  and  thirteenth 
year  and  varies  in  lenjcth  from  one  to  five  years;  it  is 
olwerved  by  both  sexos,  but  lasts  longer  in  the  ease  of  glrla, 
with  whom,  indeed,  it  is  not  terminable  till  some  time  att«r 
matrimony.  ...  It  docs  not  n-^t  with  the  yonth  or  maiden 
to  determine  when  he  or  she  will  resume  eating  the  various 
articles  above  mentioned,  but  with  the  chief,  who  decides 
when  fiAch  iudividual's  powers  of  endurance  and  self-deaial 

lirre  been  eafficiently  tested As  at  present  tindor- 

Rood,  the  faAting  period  in  regHided  as  a  test  of  the  endur- 
uce,  or,  more  properly  speakiuf:;,  ot  the  self-denial  of  yonng 
]»r»ODS,  and  an  afiording  evidence  of  their  fitness  and  ability 
teBupport  a  family."  Wheu  the  fit.st  is  declared  off,  aud  llio 
neaphyte-s  allowed  to  resume  eating  thR  dishe-s  they  have  been 
d<|nired  of,    among  other  ceremonieH,  dancing  and  singing, 

!tbeir  bodies  are  smeared  by  the  chief  with  honey  and  melt^ 
tertJeaod  pork  fat.  ('•)??.  61-67, 133-136. 
VU.  Seciusion. 
Inooonection  withUiepracticeof  faating,  it  may  beohser\-ed 
tiai  isolation  or  separation  ol  the  j-outha  and  maidens  from 
Uie other  members  ot  the  community  is  a  very  common  mode 
of  treatment.  With  the  Autttraliaus  the  boy  at  eight  or  ten 
fttrs  of  age  must  leave  the  hut  of  bis  father  and  live  in 
oominon  with  the  other  yonng  men  of  the  tribe.  He  is 
(ailed  by  another  name  than  that  which  he  has  borne  from 
bjitii,  and  his  diet  is  regalated  to  some  extent,  ( '  '* )  I.  pp. 
71-72. 
The  period  of  isolation  varies  very  greatly.  The  boye  ot 
UieGoalbarn  tribes  in  North  Melbourne,  who  an;  to  be  coq- 
Mcrated  to  manhood,  arc  carried  into  a  forest,  where  they  stay 
tvo  days  and  one  night.  Meanwhile  they  must  knock 
ODl  two  of  their  upper  incisors  and  give  them  to  their  mothers 

00  their  return  home.  (")  p.  201.  In  northern  Guinea  the 
"novi(Xj"  IB  Bhut  up  for  eight  days,  and   n:reiv«'fl   food  once 

1  day  from  a  slave.  At  the  end  of  this  time  ma^^ked  men  take 
him  &nd  make  numerous  testa  of  his  courage,  {''^y  p.  420. 
Among  tlie  Quojaif  iu  Africa,  "  the  boy»aft«:r  circumcision  are 
tarried  by  force  into  the  woods.     There  they  remain  a  year 

El  are  Instrocted  by  the  older  members  of  the  commonity — 
I  'Scggone' — in  civil  government  and  military  science, 
e  test«  to  which  these  boys  are  subjei-ted  they  call  *  Belli- 
»io*   or   'BclJi-Fbaro.'     Itn  mcauing  ia  explained  by  the 
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Qnojaa  la  the  following  va,v :  '  It  is  a  death  and  a  new 
Uitb  (eine  Wiederireburt),  since  they  are  irhoU.T  changed  id 
ttv  OOOMOraMd  Uiirket.  dying  to  the  old  life  aud  exialeuce 
and  roeeiviim  a  new  underetanding.'  When  the  youthe  return 
from  the  thicket  they  act  as  if  they  bad  come  into  the  world 
for  the  first  time,  and  had  never  known  where  their  pareata 
tired  or  their  names ;  what  sort  of  people  they  were ;  bow 
to  wash  themselves."     ('')  «.  l9d-200. 

In  New  Ireland,  one  of  the  Xcw  Britaio  ?ronp,  the  girl  is 
placed  in  a  small  oonically  shaped  5trnctnrc,  made  from  the 
leave(«  of  the  paudaoQit  tree.  lu  thi«)  small,  dark  enclosure 
akM  is  obliped  to  lie  down  or  sit  in  a  cronched  position  on  a 
platform  ol  bamUoo  sticks,  four  feet  from  Uio  (jrouud.  She 
can  come  out  only  once  a  day  to  bathe.  Girls  are  oft«n  con- 
fined in  ibeee  cages  while  qaite  young  and  most  remain  there 
nntil  tbey  are  of  a  marria£<pahl«  age,  so  that  their  imprison- 
ment often  lasts  fonror  five  years.  All  this  time  they  mast 
not  tonch  the  ground  with  their  feet,  for  it  is  "tatwoed." 
(•*>  pp.  281-294.  The  negro  girls  ol  Loango  at  pnberty  atie 
confined  in  separate  hnts  and  they  mn^t  not  touch  the  ground 
with  any  part  of  their  barp  Iwly.  ("")  s.  23,  ('^  11.  p.  236. 
"  The  heir  to  tho  Lingdom  o[  Sogamoso  in  Colombia,  before 
sncceeding  to  the  crown,  had  to  fast  for  seven  years  Jn  the 
temple,  being  shut  tip  ia  th«  dark  and  not  allowed  to  see  the 
ann  or  light."  <»')  11.  p.  226.  In  Bogota  (Colombia)  the 
prince  "had  to  undergo  a  severe  training  from  the  age  of 
sixteen  ;  he  lived  in  complete  retirement  jn  a  t«mple,  where 
h«  might  not  see  the  sun  nor  eat  salt,  nor  talk  wttli  a  woman.'" 
A  magician  takcp  the  boys  of  the  inhahitant^i  of  Kio  Nunez 
into  a  forost  after  the  ceremony  ol  circumcl-sion.  They  live 
in  hots  covered  with  tree-limbs.  They  must  be  ransomed 
before  they  can  n-tum  to  their  native  place.  (")8.  199. 
The  girl  ol  the  South  AmcricflQ  Indian  tribe  Macusi,  who  has 
reacheil  puberty,  must  live  in  the  attic  of  the  hut  apart  from 
the  other  members  of  the  household.  When  she  has  fasted 
seven  days  she  can  make  some  broth  for  herself.  Her  play- 
thiuKH  are  broken  tip.  Tticn  she  is  bathed.  Her  mother 
beatR  her  with  sticks  during  the  night  and  she  must  not  cry- 
loud  enough  to  wake  up  those  sleeping  under  the  same  roof. 
At  the  Bt!coiid  flow  of  the  menses  another  scourging  is  in- 
flicted. Then  she  is  regarded  pure  and  can  l>e  taken  by  the 
bridegroom.  C'')'^-  li*7.  With  the  Huron.  Iroquois  and  Algon- 
kin  Indians,  the  boys  at  puberty  are  placed  in  charge  of  an  old 
man  and  the  girls  of  an  old  woman.  They  most  fast  rigor- 
ously and  a  careful  oKtrn-ance  is  mode  of  all  their  dreams. 
Then  they  are  placed  under  a  tutelary  divinity,  who  has  care 
Of  them  through  life.     The  Ojibway  boys  about  to  enter  man- 
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bood  nin»t  build  a  hot  in  the  spring  ntair  some  high  tree  nnd 
''  there  remain  lyin^.'  upon  moss,  fa^tin^  niiuiy  nit^lit.^  ntitil  the 
pangti  of  buri^'vr  and  Uiiral  are  no  longer  felt,  and  the  floiil 
becomes  free-    The  sool  stAje  in  heaven  during  the  sleep 
and  there  knowlp^Ige  of  life  i»  ruvcalcd."     (")  s.  135.     A 
practice  strikingly  sjnitl&r  to  the  one  just  obserred  among 
the  Quojas  is  that  of  the  Virginian  [ndians.    After  a  Teiy 
levere  Ixating  the  boys  are  thrown  Into  a  secluded  spot. 
There  they  ranst  stay  nine  monthj*  and  can  associate  with  no 
Vamaa  being.     They  an:  fml  during  thin  tiiuu  with  a  kind  of 
iotoxJcating   preparation  of   roots  to  make  them  forget  aU 
tbont  their  past  life.     After  their  return  home,  everything 
most  tMN'm  tftrange  to  them.     lu  thia  way  it  is  thought  that 
lliey  '■  l)egin  to  live  anew."     Thipy  an*  thought  of  as  having 
l)e«D  dead  for  a  «bort  time  and  arc  ■ '  ntimbercd  among  the 
elder  citizens  after  forgetting  that  they  once  were  boys."  (") 
L  195.     The  Cnlifominn  IndiauH  t)urn  into  their  tle.<;h  the 
tfin  ot  the  bcant  »eL-n  by  the  boy»  during  an  intoxicated  »tato 
vhkh  is  prodooed  by  »  similar  drink.      (-')  8.  10t>.      The 
M«  of  the  western  trtbe   of   the  Torres  Straits   Islanders 
Od«rgo  a  month's  "'isolation  in  the  bush,"   sejiamteil  fi-om 
ujr  nromao  nnd  their  own  fathent.     A  n^lative  Httnnds  thtfra 
ud  teacbas   Ui«m  the  cnstoms  and  morals   of  the  people. 
''Tlja  was  followed  by  a  great  feast,  when  the  lad  was  prc- 
MUed  bo  bis  relatives  gayly  ornamented  and  thenceforth  he 
lOftkitanding  aft  a  man.''     (*').     In  New  Soutli  Waltw  "the 
ttrjce  is  not  i^ermitted  even  so  much  as  to  look  at  a  woman 
orto  apeak  to  ou«  during  the  InitlatioTi  period;  and  even  for 
Mtne  time  after  he  must  cover  his  mouth  when  one  in  pres- 
ent."    (»')P-*3, 

Vm.    Change  o/Xame. 

As  the  youth  at  puberty  leaves  tlie  family  or  domestic 
tircle,  preparatory  to  becoming  a  memt>er  of  the  tiibe,  lie 
Is  often  obliged  to  give  ap  his  family  name  for  one  which  has 
ilgntficanoe  with  rerereuce  to  liis  new  »tunding  us  a  fall* 
Hdged  citizen.  Thin,  ii.s  has  lieen  obsen-ed  above  (p.  69),  is 
t  widely  prevalent  custom  with  the  Australian  tribes.  The 
boys  belonging  to  the  No*'Iore/,e  in  New  Guinea  are  given  a 
new  name  about  the  twelfth  year.  (")  11.  s.  423.  Among 
the  otter  things  and  surroundings  of  childhood  which  the 
jotrng  man  must  forget  is  his  name.  MacDonald  says.  *'  It  is 
a  terrible  way  to  lease  a  Wayao,  to  point  to  a  boy  and  ask 
him  if  he  remembers  what  his  name  was  whea  be  was  about 
the  size  of  that  t)oy.  Borne  would  not  mention  their  name  for 
■ny  consideration."     C)  I.  p.  128. 
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fX.    BeatiHff  or  Torttin. 


It  voold  seem  that  tortnrc  vas  a  pnklommariiif;  cleraect  ia 
almost  all  the  practices  meotioDed,  And  yet  it  appears  that 
heatia^  in  od«  (om  or  anotliftr  is  ofteo  Imt  one  ot  a  B«rl«s  ol 
tcata  which  the  yontb  mast  anderico  in  tb«  mitiatiOQ  proceed. 

Liviagittooe,  in  describing  as  an  eye  vitneiiN  the  second  part 
of  tb«  ceremony  among  tho  Becbuana  and  KafGr  tribes,  aaya : 
**  Just  at  dawn  ol  day  a  row  o!  boys  ol  nearly  foarteen  yean 
of  ag«  Btood  naked  in  the  ■  Icotla/  each  having  a  pair  of 
sandals  oa  a  shield  on  his  hands.  Facing  them  stood  the 
men  of  the  town  in  a  simitar  state  of  nadity,  all  annod  with 
long  thin  wandK  of  a  tongh,  strong,  tsuppl*  bush,  and  engaged 
in  a  dance  named  '  kot^^  in  which  questions  are  pat  to 
tlie  boys  as,  '  Will  yoo  gnard  the  chief  wcUT'  and  while 
the  latter  give  an  affirnmtive  answer  the  men  rash  forward  x» 
them  and  each  aims  a  full  weight  blow  at  the  back  of  one  ol 
the  lioyn.  Kvery  Ntroke  makes  the  blood  scjuirt  oat  of  the 
woand  a  loot  or  eighteen  inches  long.  At  the  end  of  the 
dance  the  boys'  backs  are  seame*!  with  wounds,  the  scars  ol 
which  remaiu  through  lile.  This  is  inl^ndeil  to  harden 
the  young  soldiers  aud  prepare  them  for  the  rank  of  men. 
After  this  ct^remony  and  after  killing  a  rhinoceros,  they  may 
moLvry  a  wife."'  {^3)  I.  pp.  131-132.  (")  pp.  1*14-168. 
"  Likewise  the  young  women  are  drilled  nnder  the  aurrell- 
lance  o(  an  old  lady.  They  are  dad  all  the  time  in  a  dresa  of 
alternate  pumpkin  seeds  and  bit«  of  reed  strung  together  and 
wonntl  round  the  body  in  a  flgnre  *S'  fashion.  They  are 
inured  In  this  way  to  bear  fatigue  aud  carry  large  pots  ol 
water  under  the  guidance  of  the  stem  old  hag.  They  have 
RcaiTt  from  bits  of  burning  charcoal  having  been  applied  to 
the  forearm,  which  must  have  been  done  to  test  their  power 
of  bearing  pain."  (*)  p.  167.  The  severity  of  these  acourg- 
inga  is  well  illuoirated  by  the  method»  of  the  Indians  of  }<ortta 
Mexico.  At  the  age  of  pnbcrty  the  chief  seizes  the  boy  bf 
the  hnir,  throws  him  down  and  strikes  him  with  bia  flst.  ll 
he  smiles  iu  return  for  thlti  and  appears  frei^h  and  active.  h64 
Is  ready  for  the  second  course  of  treatment,  which  consists  iol 
scourging  hi»  whole  body  with  slicks  aud  tiorns  until  the 
he  shows  no  sign  of  pain  he  is  siibmit;ted  tA 
M'ith  the  claws  ol  birds  ol  prey  his  haw.  \.J^ 


blood  Hows.     If  b( 
the  tliiitl  test. 


the  tliiitl  test.     M  ith  the  claws  ol  birds  ol  prey  his  bare  hort 
is  hacked  aud  torn.     Amidst  all  this  torture  he  nittst  ow* 
a  fresh  and  sell- control  led  nppearance.     The  Blightegt  tx^^ 
sioD  of  pain  would  pronounce  him  wnfit  fm-  «-^-        "Pt^' 


for  waj.. 


close  of  these  three  test*  the  yo"i*>  Is  presented  il^Vti  ^' 

and  arrow,   and  he  is  to|,i  "that  he     *  must  n«?vei.  >     *  ^^ 
that    he  and    Iiis  people  only  arc  men,  and   tutt^t       ^tuifl 
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OTttrestlmat«d  and  mode  to  do  too  maoh  ia  ttte  way  of  tat 
pnftation  of  the  practices  of  various   people.     Jaeolw'  oi 
view  will  be  mentlouwl  later. 

//.  The  sheddtQg  ol  blood  bos  a  deeper  uieanins  tban  tbi 
one  Kometime*  mentioned,  viz.,  to  make  the  youth  afr^ 
ctistomed  to  the  sisrht  of  blood  as  a  preparation  for  tbe' 
warrior's  life.  In  Aoatralia  daring  the  ceremonies,  a  godfather, 
who  slandfi  for  the  life  into  whfob  the  yotitb  is  to  be  initiated, 
is  (M'loct^s]  foroach  rA»didat«.  He  ap«ns  a  vein  in  bis  own  atu^ 
and  the  yonth  drinks  his  blood.  "After  tbin  the  lad  droi 
forward  on  hl^  hands  and  kne^^  and  the  sponsor's  blood 
permitted  to  foi-m  a  pool  on  his  back  and  to  coagnlate  tber 
Then  the  H{ionsnr  rntt  with  hlR  stone  knife  broad  gai>beR 
the  lad'a  hack  and  palU  open  the  gaping  wocinds  with  hii 
fingers.  The  scars  of  these  gashes  remain  as  a  perms 
sign  of  the  covenant  ceremony."  (")  Apjiendli,  p.  336. 
in  similar  to  the  practice  already  mentioned  in  New  Soot 
Wales,  of  letting  the  blood  from  the  wonniled  gnm  of 
youth  fall  upon  the  man  who  reprcsentB  the  trib«.  There  ._  . 
a  ceremony  auioag  the  Caribs  of  admitting  the  youth  into  tliO'_^ 
life  of  the  rlnn,  whei-e  the  father  of  the  youth  takes  a  Hts 
bird  ol  prey  of  a  iwrticnlar  «iM.-cie«,  the  totem  of  the  tribe, 
and  beats  bis  son  with  it  till  the  bird  is  dead  and  ittt  head 
cmshed,  thns  transferring  the  life  and  spirit  of  the  bird  to  ihe^ 
future  warrior.  Further,  he  scarifies  bis  son  all  over,  ral 
thejnieen  of  the  binl  into  the  wonnds  and  giveit  him 
bird's  heart  to  eat.     ('*)  p.  46. 

It  seeras  to  nie  that  in  these  ceremonies  there  is  a  sort 
Wood -covenant  idea.     Trumbull  has  shown  bow  widospr 
this   practice   in.     The   union  by    means  of  blood.  wh( 
between  men  and  gods  or  between  man  and  man,  haa 
nnivcrsally  regarded  as  the  strongest  and  most  sncre*!  tin 
closer  than  that  of  birth :     "  Ther-e  is  a  friend  which  stickf 
closer  tban  a  brother.'"     It  would  seeiu  that  the  coveua 
which  Abraham  is  represented   as  having   made  with  Q( 
(seventeenth  chapter  of  Genesis),  was  of  the  natnn'of  a  bit 
covenant',  the  mark  of  which  covenant  he  bore  in  bis  fleehil 
And  in  these  initiation  ceremonies,  the  bond  which  bound  tt 
youth  to  the  life  of  the  trilw,  whifb   made  him  one  wiih  the' 
community,  was  made  and  scaled  by  tUiM  closest,  most  lastix 
and  most  SRcn-d  means. 

///.     Very  closely  connected  with  this  blood- coven  ant  conj 
eeption  is  the  sacrificial  element  in  these  ceremonies;  for, 
W.  Kobertson  Smith  matutuins,   "the  Inndameutal  idea 
ancient  aacrlfloe  is  sacramental  communion."     C)  p.  4l( 
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Ic  p«op\e8  bad  tlieiraaimal  Baprlfioes.  in  whioh 
■woratiippr  united  hy  pj»rtafeingtORetliero(  the 
■adblootl  ot  the  pacri*<l  victim.  (■•)?.  20fl.  Br  some 
peoples  hanian  sacrifice  was  regarded  the  only  wortliy 
MOlfiM.  U  was  practiced  not  only  by  tbe  Art«08  and 
negroes,  bat  by  those  people  of  proverbial  Kujx'rior 
tbe  Greeks  anri  Semites.  Witness  tbe  story  of 
■^  and  th<)  oficring  of  TnAac  by  Abraham.  Thn 
ot  the  narratiTe  in  the  t^renty-eecond  chapter  of 
is  not  to  Bhow  the  faith  of  Abmham,  Imt  the  revela- 
to  ■  man  living-  id  a  crude,  primitive  civilizatiou  that 
tkmn  i6  a  Bobstimte  for  hnman  sacrifioe acceptable  to  the  deity. 
Bumn  sacrifice  appoars  to  have  been  a  universal  practice, 
tot  was  mperseded  by  various  rites,  such  as  Bagellation, 
■ntiUtiov  of  nome  eHsential  jtart  of  the  body  or  emission  of 
a  certain  qoantity  of  blood.  <  =  •)  p.  84,  TyJor  soya  :  "Of- 
iKiag  s  part  of  the  worshiper's  body  isn  most  usual  rit-e.  .  .  . 
Tsnotu  rites  of  finger- catting,  halr-cattlnj;:  and  blood-letting 
doubt  connected  with  sacrifice.  They  belong  to  an. 
Ito  series  ol  practicfs  dn«  to  various  and  often  obttcure 
which  come  under  the  Kuuirral  huud  of  ceremonial 
<*■)  n.  p.  363.  In  these  barliarons  initiatioa 
death  often  reaultod.  But  In  every  case  there  is 
'  a  In*,  a  pivinE  op  of  something  —  the  blood,  hair  and  other 
pBitJi  of  tbe  tKidy  re^rded  roost  precious.  J.  P.  Trusen  says^ 
ia"Die8ttt«n.  Gebranchenod  Krankheitcn  deralten  Hebriier," 
•- 124.  "  Ft  is  not  improbable  that  Abraham  considered  that  the 
gpeiBf:  np  of  the  whole  twdy  was  substituted  by  tbe  oHerini*  of 
tkenoblnt  part."  Quoted  in  ('•)  s.  245.  The  couclusioa 
vUck  Jacobs  reaches  is  that ' '  the  original  signiGcation  of  cir- 
andsion  was  tbe  bringing  of  an  ofiering  to  tbe  deity,  from 
-vhMi  the  people  imagined  that  the  life-giring  or  animating 
ftimmr  promeded.  and  such  is  its  meaning  among  most  savage 
yaaplaa."  (*')  s.  2&i>.  "In  their  origin  the  huir-oflering 
and  die  offering  of  one's  own  blood  are  precisely  similar  in 
■aaotag.  But  the  blood-oflering.  while  it  presents  the  idea 
«(  lUe-Daion  with  Ood  in  the  strongeet  possible  form,  is  too 
tvbarooii  to  Im>  retHine<l  as  an  onlinary  act.  ot  religion.  It 
4Mtfaii«d  to  iic  practiced  among  the  civilir-ed  Semites  by  cer- 
Ma  priesthootis  and  societies  ot  devotees ;  but  in  the 
IbNUiiI  worship  of  laymen,  ft  either  fell  ont  ot  nm  or  was 
—*,;--,)  <n,jy  jQ  A  rory  attenuated  form,  ia  tbe  custom  of 
ng  the  Aaab  with  pnnrmres  in  honor  of  the  deity. 
xnr  Dair-oBering  on  tbe  other  hand,  which  Involved  nothing 
•kn^re  to  rlrUlze-d  feeliugs.  continued  to  play  an  importaat 
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lie  child's  roaia^  by  paittaf  him  oa  a  eloptnx  rool ; 
beklfast,  hevu««ylc<ie6Coiit.  bnTcbof/'  (■)  II.s.448-9. 
lhe|*  Abhirtons"  proms  va«  KpeciaUf  emphasUed  in  the 
SfArtaa  ijTBlein  o(  tntoiiig.  Th*  rouihs  bad  Xo  go  with  scant 
cJotbiog  and  food,  ale«p  on  hard  beds,  submit  to  5«vere 
paoiahmenu  tor  trans^refwoti,  and  ondergo  the  jeariy 
tortnre  test«  and  scourKiiyrs  at  the  altar  ol  Artemis.  So 
matter  how  severe  tbe  irbippio^s,  death  often  resulting,  it 
wn«  nicarded  ignominions  to  show  pain  or  beg  lor  mercy,  and 
the  boys  who  conld   hold   ont   the  longest   were   praised    aa. 
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{y  a.  201.^  Tht>  educational  methods  in  the 
were  very  sc-vcrc,  as  we  may  learn  from 
'%  Btatemeot :  "  I  vas  put  to  school  to  l4>aru  Ivs.sons 
ivhlch  I  (poor  ^wrotcJi)  knew  not  what  ii(*e  thei-e  wns  ;  and 
if  idle  in  learning,  I  vas  flogged.  For  this  mctlioil  was 
ided  by  oar  lorelatbers ;  ami  many  passing  ttic  same 
before  us  framed  for  as  weary  paths,  tbroueb  which 
■•re  compelled  to  pass,  multiplying  toil  and  jjiief  upon 
•oas  of  Adam."'  At  a  Kchool  in  Pari.s,  where 
MB  nprnt  tiirt  youth,  wo  hare  tbu  fullowinK  olMiTvation, 
about  14:U6  :  "  The  bed  was  hard,  the  meat  80  bad  and 
ily  and  Uie  work  so  ditBoalt.  that  many  of  th«  most  gifted 
ymthji  died  daring  the  ilrat  year  of  tlielr  stay  there  orbeeaoie 
Uiod,  insane  or  leprouB.  The  di$c'ipliiu>  ended  hy  flogging." 
t'^)  ».  202. 

r.     But  these  initiation  ceremonies  are  something  more 

tkan  mere  t««i«  of  coorage  and  endurance.    The  recognitioa 

te  ao  many  diOerent  vajn  and  by  almottt  every  race,  of  the 

Iraaaition  from  youth  to  manhood,  from  the  narrow  domestic 

<ix«d*to  memberebip  in  the  community,  has  a  deep  psycho- 

VlgV^  as   veil  as   a   physical    sigiiiScance.     Tbe   boy  as  a 

MHBber    of    the  family,    siip[)orttKl    Liy  others    and    feeling 

■Isofft  no  respooitibility,  when  becoming  a  man  (mt^rrh  upon 

a  Drw  kind  of  life.     He  must  now  not  only  assume  the   care 

«l  klBMeU,  bat  mast  work  for  tbe  good  of  tbe  whole  com- 

■onity.     And  tbe  way  which   these  simple,   crude  people 

Miopced  to  impress  him  with  the  significance  and  sncredness 

of  t£ia  new  life,  was  to  put  him  through  a  scries  of  ceremonies. 

Di  tbe  mindji  of  thene  peoples  there  was  a  fixed  gidf  between 

tke  Ijff?  of  maobood  and  that  ot  childhood,  and  he  who  would 

bininie  a  man  must  put  away  "childish  things."    He  must  cut 

aloof  from  tbe  thing.s    which   Interest^   him    in    his 

■rty  days,  even  his  own  relatives.     It  was  indeed  a  difinri  to 

Ap  fanner  life.     Ererytbing  that  might  serve  as  a  reminder 

eg  th*!  old  life  must  be  scrupulously  avoided.      KuliKcher 

Maka  Uiat   we  find  a  relic  of  this  primitive   practice  in 

•eiiool  syMem  of  the  middle  ages.       All  the  sciences 

tSDfcbt  in  tlie  cloisters  and  in  the  Latin  language.     The 

I  aod  (rfrlfl  ha*]  to  live  In  the  cloi-sters  in  onler  to  get  their 

Tbei-e  tbey  learned  Latin  and  Oreek  and  liecame 

Ij  eatnnged  from  tbe  life  of  childhood.    There  was  a 

beCareen  school  and  life.     The  objett  of  the  cloi.-^ter 

•eems  to  have  been,  not  to  prepare  the  pnpi!  for  life, 

•  fto  nake  bja  a  "new  creatiu-e.''     C'* )  s.  2U^.    In  tnitb, 
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ve  ma;  say  that  the  psychology  of  initiation  into  tfai-  variot 
socieli«a  and  organizations  at  tbe  present  time  was  in  princi| 
St  least  tlie  pBycbolo^ry  of  initiation  ioto  manbood. 
8«ems  in  (be  mysteries  of  savage  races  to  be  two    chief  pi 
posM :  tliere  is  Uie  initiation  of  giving  to  the  inil  iatetl  a  ~ 
tain  uered  duracter.  ami  tbcrv  in  tbv.  introduction  of 
yoan^  to  complecemanhoo4l  »nd  womanhood.'*  (>")  I.  p.  S8J 
Tbeg«  ceremonies,   barlKirous  and   revolting  to  as,   are 
reaJ  and  sacred  to  tlieae  people  that  they  ran  not  bat  deej 
the    ftenst!     of    the    change    of    life  and    make    a 
impression    on     tho    character     of    the   sak^^ct. 
imtiat«i    into  the  Greek    Mysteries   ''received    impress 
that  they  miyht  be  put  into  a  certain  state  of  mind.*"  Ft 
luoj-e,  the  initiated  carrieit  on  their  pursou.s  TariouK 
and  sigU!i.  and  in  ni;uiy  ca.xe.s  thi>y  literally  bore  in  their 
Um  marks  of  their  manhood.     This  b&dgo  mttcht  be  the  mark' 
of  circumcision,  or  the  scar  of  the  totem,  or  any  other  mark 
tattooed  on  the  body.     Some  tribes  decorate  themselves  «rit 
leaves,    feathers,    leopard's    teeth,    pieces     of     coral     oi 
some  charm,  as   token  of  their  new    relation.       The    girl 
of  tho  Sr.naheli  in  Zanzibar  at  pabetty,  aft«r  their  bath,  bai 
tbeir  hair  gorgeously  dressed  and  ornamented  and  are 
about  the  town,  "  Keemin^ly  to  Hhow  that  tht<y  are  iiiarrii 
ble."     C)  II.  B.  437.     '•  The  Sicobaresc  not' only  flatten' 
occiput  of  children  in  infancy,  but  from  the  period  of  puber 
blacken  their  teeth  and  perforate  the  lobea  of  their  ears 
such  an  extent  us  to  enable  Ihem.  by  the  time  they  are  fi 
grown,  to  initert  a  wooden  cylindrical  instrument  thre«M|nart 
of  an  inch  thick."    ('")  p.  115.     A  cap  for  the  boys  and  a! 
kind  of  head-dress  for  the  ^Is  are  insignia  of  manhoofi  amon| 
theCbinefte:  while  the  '>  toga  viriUs"  was  assumed  by 
Boman  youths  ut  the  begiunini;  of  manhood.      The  Gi 
epbebi    at  alwut  the   :ige    of    sixteen   were    initiated    in( 
dtiMOship  by  a  solemn   service  and  sscrifioc,    and    were 
SiTen  a  short,  dark  gmy  cioak   and  a   broad-brimmed   bat.. 

Interesting  as  are  the  vnrious  interpretaUons  of  these  rit 
and  ceremonies,  ncvcrtheloss  the  point  of  most  vital  sigiii&^ 
canoe  is  the  fact  itself  ot  the  widespread  celebration  of 
particular  period  of  life.  In  primitive  religious,  practice  is] 
everything,  and  the  explanation  of  it  goes  for  very  tittle. 
loDg  as  one  strictly  obsen'cs  wrCain  rites  and  couforms  to' 
certain  regulations,  he  is  not  bound  to  give  n  reason  for  Cho 
faith  that  is  in  him,  and  is  not  persecuted  if  hi^  int^^rytreta- 
tJoD  of  the  common  M<>t  ik  the  very  opposite  ot  that  of  another 
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the  meiiBes  begin  to  6oir.  A  prophet  of  Urael  has  thai 
deecribed  tJie  outward  characterisUca :  "Thy  breoats 
fashioned  and  thine  hair  wait  ^rovn.''*  ThiH  chaug«  at 
puberty  has  been  called  a  second  birth.  "  It  ia,  as  it  were,  a 
aecoitd  birth  ;  one  less  rapid  aod  less  violent  than  the  first, 
but  wbji-li  Instead  ol  surpriKiu^'  an  organism  In  a  stat«  still 
apatbetic,  hardly  coqscIoqs  like  that  of  the  fcetae,  aorprises 
a  being  intelligifnt,  sensitive,  imprewsioDable,  and  kaovingto 
a  certain  ext«nt  how  to  observe  himself  and  analyze  what  be 

feels It  is  a  Dew  life  comnienciag,  a  new  life  of  which 

nothing  hitherto  gave  an  idea  and  into  which  one  enters  with 
•vcrj'  apprehension  of  the  unknown."  (*")  p.  25ti.  The 
same  writer  tliiin  di^Ncribes  the  imculiar  phy8ioIo|;tcal  changes 
in  the  girl  at  this  period  of  life :  "Les  yeox,  un  peu  fatigote 
et  no  pen  renies  de  bmn,  sont  tant^t  revenrs  et  voilSs  tantdt 
brillants  d'un  Sdat  presqne  febrile  ;  le  regard  clalr,  assart, 
ing^nu,  pre8(|ne  animal  de  I'enfanoe  a  fait  place  A  nn  r^ard 
expressif  qni  r^fl^te  ct  qui  pent  reudre  toute«  les  uuaoces  da 
sentiments ;  des  rongeurs  snbitee,  des  boiifE^es  de  chateur  lui 
montent  au  vlBage  pour  la  moindre  Amotion  et  tout  chez  elle 
est  pr^texbu  &  6niotioD ;  la  voix,  une  fois  la  mue  tenuiaije, 
devient  chaiide,  miinicale,  mienx  timbrfie  et  pent  s'aocom- 
moder  A  toutea  lea  inflexions  de  la  passion ;  les  mouvcments 
bruscjues,  bruyauts.  d^sordonn^-a,  deviennent  plus  doux, 
graoieux,  raleutiH;  1' attitude  a  plus  d'atiaudou,  la  demarche 
pins  de  laogueur  ct  de  mollesse.  Lo  sommeil  eat  motas  calme 
eat  moins  pur ;  i1  est  tronbU  soavent  par  dea  revfig  qui 
t'agiteut  et  qui  rfuquli)tent>.  Lea  yeuz  qui  lai  plaiaaient  la 
laiasent  indifferente."     (*")  p.  45. 

In  the  primiliv«4  mind  some  of  the  plienomena  of  puberty, 
eapceially  in  the  feuin.le  sex,  are  aesoclated  with  the  miraco- 
lous  and  snpeniatuml.     A  woman  in  childbed  or  during  h« 
coui-WM  Is   tbeieloi-e    usually  tabooed    by    savage    |MK)ph 
believing  that  everything  connected  with  the  propa^ioo 
the  species  as  well  us  disease  and  death  are  manifestationa 
snpGraatnral  powers.     The  menstrual  function  was  reganSc 
by  the  old  Tersians  aa  caused  by  the  stars,  and  women 
reganled  imclwan  during  their  meases.*     Such  was  the  bellf 
ot  tbo  israeJiteH.^    That  which  is  mysterious  and  oat  of  tl 
uauaJ  course   of   nature  haa    l»een    univeraally  regarded 
siijiematural  »tnl  dangerous.     Hence  woman  at  her  monthi] 


'£2eld«l,  16:7- 

'Zend- Avo«ta.     Part  I.    "The  VeodldSd."    Inttodnct.  Cb»P-V1 
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hae  been  kept  apart  frani  the  people  from  ff^nr  tbat 

rbo  came  in  coatact  with  her  in  any  way  woald  be 

'*  Three   {taoes  from  her  shall  he  »tay,   who  briugs 

S  10  ft  woman    vho  has  an  issue  ol  blood  eltlier  ont  of 

ordtnarr  ooarse  or  at  the  usaal  period.'"      Tbedishi-'s 

t  which  the  lood  was  broui;bt  had  to  be  of  niel-^  m  that  they 

br  clcaoaed.^      With  some  of  the  Tinneb  lodiaQs,  the 

dnriog  her  seclusion  at  paberty,   most  have  her   food 

oa    iliehea    especially    for  her   use  and  must  not  be 

by  any  oth«r  pereoa.     (="  )  I.  p.  170.     The  Leritical 

aascaioetl   very  definite  ret^ulatioiiM  as  to  the  puHlli^atioQ 

t^  woBsa  herself  aad  everything  touched  by  her.  >* 

-'Among  the  Carriers,  as  soon  a»  a  girl    had  experienced 

Sow  of  the  inenttea,  her  father  believed  himself  tinder 

t^tiyi-inp  of  atouin^  for  her  supposedly  sinfol  condition, 

a  inall    itupromptn  distrihutiou  of  ctothcH  among   the 

This    periodical  state  of  women  was  considered  as 

'ti  l«sal  impurity,  fatefnl  both  to  the  man  who  happened 

hmw  mny  IntereoarKe.  however  Indirect,  with  her,  and  to 

tvomaa  heraell  who  failed  in  scmpulously  observinj;  all 

preacrlbed  by  aiieisnt  iisaKv  for  persons  in  her  con- 

(*>)     Fra^er  »ays  that  the  ''rnstom  of  stinginp;  the 

ante  or  beatio^  her  with  rods  is  intended  not  as  a 

or  teitt  of  cndurancep  but  as  a    purificatiou;    the 

t  being  to  drive  awaj;^  the  malif,niarit  iotiueneeswith  which 

at   audi   times   is   believml   to    be    beset."     These 

later    Into  tests  of  endnrauce.     He  supports  this 

hf  the  fact  that  iDanimate  objects  are  beaten  for  the 

of  drivioK  away  the  evil  »pirtts  from  them.     (^  ')  II. 

-334.      Frazer  also  advanr^s  the  idea,  that  one    rea- 

the  aeclusion  of    (,'irls  at    puberty  was  the  deeply 

dreoil,  which  primitive  man  entertains,  of  lueustru- 

••Theeiriis  viewed  as  charged  with  a  power- 

rhidi,  if  not  kept  within  bounds,   may   prove  the 

>B  both  of  the  girl  horseU  and  of  all  wiUi  wbom  she 

to  contact."      Amongst  the  Aastralian  blacks,  the 

ife  told  from  their  inlauc^'  that  It  they  see  the  L>lood 

PvfU  early  become  ^ray-beaded,  and  their  streofcth  will 

premaEurelT-       (**)    U.     p.    2dS.        Thin      univorsal 

-3*1    of  meostrua)    blood    Ig    closely  eonneeied    with    the 

:f-ad  fear  o[  coatact  with  the  mysterious  and  sacred. 

>.«ntact  is    tieccAsary   the  uflects    must  be  removed 

.'    ceremonial   way.    The   bands    mast    be  washed 
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afWr  liandltng  sacred  things.  A  tribe  of  tho  TWhaun, 
who  rr*giinl  the  crocodile  a  sacpwi  animal,  believe  that  SMlllg 
tilfl  anlmiU  will  cause  iDfliimmation  of  the  eyes.  (")  p.  38S. 
Tlio  Indians  liRve  a  special  name.  ('in-paHiiWffas,  tor  tbe  elk 
buck  In  tti<3  aprio);  time,  at  tiw  mating  season,  for  tbcy  ikre 
Ihon^ht  to  )X)S84-Ma  sonl^t,  and  on  no  account  mast  one  ht 
ktlied.  ■  Other  peoples  think  that  it  Cbey  «at  tbe  animal 
wliicli  ia  tbfrii-  totem,  tbeir  bodies  would  be  covered  vith 
bollH.'  But  like  many  other  things  which  imprfjtseil  tb< 
priiiiitlvt'  mind  ati  niyRterionR,  mentitrnal  blood  haa  often 
tic^'n  rt'K»nlcd  »h  a  charm,  and  a  panac-a  for  various  diseases. 
"In  der  ivOBmograpbie  des  Ambers  Zakarija  ben  Sluhamnipil- 
lU  ijn/wini:  *  Dafi  Kluc  der  MvnHtniation,  vrenn  niit  iboi  dor 
\i\nn  ilv»  totcn  Hiindcs  lictttxlc^en  wird,  bcilt  ifan  nnd  ebeoM 
knotigen  Aii8»ats  nnd  schwarKe  Biinde.'"  Quoted  (*>)  a. 
16.  '*  Da«  Bint  der  Meustruation  einer  Jungfraii  bilft  gegen 
den  weis^en  Fleeken  anf  der  PapUle,  weau  man  e«  all 
AnK"""""*." 
Tlir  rrprodnctive  or  M^xaal  instinct  'which  develops  at 

iitHTty    Ih  ouh  oI   the  most  fnndauiental  and  powerfnt  in 

Utnun  niitur«. 

K  niflt  Ebinj;  sayrt :  ' '  Sexuality  ia  the  most  jwwcrf  nl  factor 
in  individual  and  social  existence:  the  strongest  incentive  i« 
tbe  exertion  of  strength  and  acqairing  of  property,  to  tli« 
founding  of  u  home  and  tbe  awakening  of  altrnistin  feeling. 
Brut  (or  a  person  of  the  opposite  sex,  then  for  offspring,  and 
in  n  wider  sense  for  all  hnmanity."  (**)  8.  1.  Reproductive 
powi»r  lui^ht  l>e  ealle*!  the  "apperception  centre."  ahoni 
which  aivcliiftteiwi  the  religious  thonghts  and  indeed  thoughts 
about  the  most  sncix'iland  my-fterions  things,  of  many  people. 
The  Huul  watt  by  some  early  Q-rcok  philosophers  thou^bl  lo 
be  water,  nnd  Aristotle  says  that  this  conception  was  suggnst- 
ed  by  generative  si^eil.  which  in  all  unimals  Ik  moist. 
H)p|>o  said  the  ttoni  could  not  be  Mootl ;  '>  for  the  seed  is  not 
bloo<l  and  this  seed  may  be  rep»rdc<l  as  tbe  primary  form  o( 
soul."  '  In  the  stoic  philosophy  the  image  of  reaaon  is 
procpcntion.  The  universal  reason  as  the  creative  force  in 
natnn"  was  caUcd  (ii-ncrativc  lUiuton  or  the  "Spermatic 
Ix)go8."  *  Death  and  the  reappearance  of  life  have  been  tbe 
objects  of  world-wide  ceremonies  and  festivities.  Tbe  yoiing^ 
girls,  in  the  Kilniigr-'t  district  in  India,  iu  the  spring  marry  the 
two  deities  Sivii  and  Parvatl,  who  represent  the  spirits  of 
Tegetetion.     The  Egyptians,  Syrianii,  Gn'cks  celebrated  tbe 

"■Ploughod  llndor,"  p.  21  (noto).    N.  Y.,  18SI. 

■  3rd  Annual  Rep.  Bureau  of  Ethnoloio',  Wa«h.  p.  236. 

»Ari»totle,  INycn-  Wnlkcc'a  Ed.  p.  21. 

•2«llw,  "  Stoics,  Epicnreane  and  SkeptiCB,"  p.  17«  wj. 
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enral  of  r«(^tatioii  in  the  feastfl  of  Osirie,  Adonllf 
Aii<l  ofp  have  the  moJeru  renuuat  or  tJiis  reoOg- 
ol  the  lertiliziiiK  powur  ia  ve^ctatiou,  in  tfati  '*  May 
IQaeea*'aad  ''May-pole''  festivities.  (")  I-  P-  278. 
f  ti  good  «ndeDC«  lor  beUeving  that  pballic  worship  also 
.  «i%bl  io  this  ri'ueration  ol  the  life-giving  or  repro- 
power.  Some  writers  on  tliiK  satijec't  go  ho  (»r  lut  to 
tkat  every  rolitdoa  lia«  opmntc  from  the  iiozaal 
The  sky  has  been  worsbipeil  sls  father  and 
I  a«  mother.  Tb«  Taliila.u.4  iMliii-vt^  that  all  ozistenoe 
ilram  tfcn  ttaion  of  twu  bt-iii^ts.  The  stars  were  begotten 
inn  and  moon.  In  N«vr  Zealand  there  i.s  a  myth  that 
•  vcn  twaori^ual  ancestors  of  everything  Id  the  univorse 
'>  (vtb.  vhich  1.1  th(^  mother,  and  heaven  the  father. 
I  ?.  36.  Bat  most  writers  on  the  oabject  of  phallic  worabip 
-uliMft all  critical  hbiiku,  and  everything  ia  interpi-elud 
the  aexDal  p&rt«  of  man.  Thnx  the  Hacred 
■ri  ^oes  are  phallic  symbols;  architcctnrc  and 
».andent  and  niodern,  are  governed  by  this  distinction 
IMIM.  But  that  most  of  this  literature  in  uueritical  and 
I b Tciy  apparent.  (*)  pp.  194-195.  437  43S.  It  ia  but 
riagtaooe  of  how  one  conception  can  l>e  made  to  explain 
Uodonbtedly  the  trnderlying  truth  of  this  theory 
Ibty  that  the  jiarta  of  the  body  connected  with  the 
OB  of  the  spccieB,  have  often  been  regarded  aat^i-ed. 
re  in  the  twenty -fourth  chapter  of  Genesis,  which 
puallel  iu  the  Arabic  manner  of  taking  an  oath,  ia 
Ivotliistmth.  3Incb  more  judiciouH  than  the  state- 
;all  reli^nons  are  founded  on  the  sexual  distinctiou, 
with  the  sexual  passion,  in  the  Ktatement  by 
that  "  of  all  properties  of  oi^oized  matter,  that 
linlii^  form  and  life  is  moat  wonderfnl  ;  and  if  we 
lerittnUly  the  physical  baiiis  of  the  lat>ors  and  bopen 
if  we  ask  what  prompts  ita  noblest  and  holiest 
,  «B  ahalt  ttnd  tbem  in  the  vast  majority  ol  ioKtanoes 
rftidlMi  U>  this  generative  power.  No  wonder  that 
ivU^  apriog  from  man's  wants  and  wishes,  very 
rtb«distlacl  trace  of  their  ori^n  in  the  reproductive 
(•»)  p.  6-1.  Bnonch  haa  perhaps  l>een  said  to 
ithsaaaodatlonaof  nafve  tbinkerKof  tho  mc»Kt  striking 
which  tiegin  to  manliest  themselves  at 
But  the  chanK^'^  which  take  place  at  the  advent 
iiT  fisychical  as  well  as  phynlologfcal.  Coincident 
'o- niarlionlngot  DCW  organs,  and  the  development  of 
I  mjtrea,  which  have  hitherto  lain  dormant,  are  pro- 
TMiilKtilul  and  emotional  changes.  "  Le  HyHU>me 
irierce  nn  ^ratid  iutluence  sar  le  syet^mc  c4r^bral 
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et  ccln  doit  ^rc  rru  sortoat  poar  Ics  Rlaodcs  qui. 
Bedistingnent  par  Ivor  emiaente  seosibilit*.'*     (•*)  p.  25. 

The  activity  of  iho  organs,  which  couuect  the  iudh-idaal 

th  the  »ce,  is  accompanied  by  powers  aud  iuetiacte 
which  aflt^t  hill  mentiil  life  in  its  variuoK  aNpectA  and  mark 
tho  t>eginning  of  a  new  life,  iDtcllcctually,  morally  and 
emotionally.  At  puberty  the  diBereDoes  between  individuals 
as  well  as  between  the  two  sexes  become  more  markixi  and 
characteristic.  The  pla}*)i  and  pastimes  of  childhood  lose 
their  attractiveness.  "With  the  child,  life  is  all  play  and 
fairy  talen.  and  leaminpthe  external  propertiesof  'things;'  with 
t/oiitf<  it  ia  bodily  exercises  of  a  more  systematic  sort,  novels 
of  the  real  world,  boon  fellowship  and  song.  frieud?sliip  aod 
love,  nature.  travelandadvputure,fioieno('  ami  philosophy.'** 

Dr.  Banibam.  in  his  '^  Study  of  Adolescence,''  draws  the 
lollowing  inference  from  ohservation  of  individnal  caseat 
"  There  is  at  puberty  a  prcat  iueroase  in  vitalfty  and  energy. 
This  is  manifested  by  the  rapid  growth  at  thifi  pitriod,  by 
ineresuMHl  power  of  resistinj!:  dijwase.  by  the  jfrealer  mental 
activity,  and  the  like.  The  jrrctit  evolution  of  energy  and  th«> 
coirespondinp  intinx  of  emotional  vitality  may  objectify  itself 
in  many  diiferent  ways.  With  some  it  may  result  merely  Id 
greater  physical  activity.  With  others  itgivcflan  impulse  to 
intellectaal  work :  with  still  others  it  leads  to  social  and 
altruistic  activity.  A  love  affair,  poetry,  religiotis  or  poUticaJ 
fanaticism,  bizarre  actiomt,  ^noral  perventity  and  insanity 
are  all  possible  outlets.  Tlie  whole  subject  Is  most  rom- 
plicated.  It  involves  the  most  profound  <iuestious  o(  life  and 
hi;n-<lity.  What  the  phenomcuii  of  adolesccniv  may  l>e  in  any 
given  case  depends  lurpcly  upon  one's  general  health,  edoca- 
tiou,  heretiJtary  tendenciee,  temperament  and  the  like."  (*') 
pp.  lM-182. 

Aristotle's  description  of  the  period  of  yoath  is  very  apt. 
He  says  In  the  Rhetoric, '  that  of  bodily  desires  it  is  the 
sexnal  to  which  the  young  are  most  disposed  to  give  way. 
They  are  piiMftionate,  irascible  and  apt  to  be  carried  a«'ay  by 
their  impulses.  They  are  charitable,  trustful,  .sanfciiine,  and 
have  hiph  aspirations.  "Youth  is  the  ago  when  people  art 
most  devoted  to  their  friends,  relatives  aud  companions." 
If  they  commit  a  fault  it  is  always  on  the  side  of  excess. 
Bnt  we  must  consider  a  little  mor«  in  detail  the  psychological 
characteristic*  of  this  "  new  life,"  which  dates  from  putierty 
and  reaches  maturity  at  the  close  of  the  adolescent  period. 
Notwithatandtiig  the  fact  that  the  psychologj-  of  adolescence, 
based  upon  a  thorough  study  of  a  large  number  of  individual  J 

'  James*  Psych.  Vol.  n.  p.  401. 
'  Bk.  U.  Ohap.  Xn. 
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itkw  yft  to  be  written  and   that  tha  reflnltft  already 
Uck  snfScient  data  for  accurate  Bcienlitlc  piirpo;«es, 
to*  tad  perhaps  the  loadjuj;  cliaracteristics  may  t>6 
1  am  largely   indebted    to    the  article   alrendy 
to  hj  Dr.  Bnrahaiu,  which  not  only  makes  a  good 
:  ID  tbc  study  of  the  adolescent  period,  but  also  con- 
tmoy  raluable  sa^gestioiis  for  further  study. 
IVrelsa  decided  avrakeniiig  of  the  int<<tluctnnl  life  at 
"Were  it  uot  that  the  importance  i>f  this  period  is 
I  (orcottro,  it  would  be  too  cotnnionplace  to  speak  ol  lite 
MtiTity  of  adolescents ;  for  we  take  it  for  graated. 
iartnaiahingly  lai-ge  amount  of  the  world's  work  has  been 
ibyihtm.    To  rwHJunt  what  has  been  done  by  young 
ibdoittkeagc  of  thirty,  vonld  be  to  re-write  &  large  part 

:  wnM's  history Even  when  the  work  has  uot 

H}  bea  done  at  this  period,  Uie  inspiration  and  the  stim- 
idKB.'*  (*'')  p.  191.  The  suimt!  writer  sivys  further 
[^AtiaceatiTe  to  philosophic  thought  generally  coiues  at 
,aiKl  mentions  the  fact  that  Leibnitz  had  written 
Iwrkatt  twenty-two;  Berkeley  [niblislied  his  "  E.s.*iay 
'  Theory  of  Vision  ''  iit  twentvflve,  and  "The  Prinei- 
tHoman  Knowledge"  at  twenty-sis.  Hume  wrote  most 
"Treatise  on  Human  Nature,"  as  he  himself  says, 
W  *!«  in  college.  ScheUing  pnbli&bed  hiB  ' '  Ego  aa 
of  Philosophy  '*  at  twenty,  and  Itegiui  tio  lectnre  at 
[Fllrerucy  of  Jena  when  he  was  twenty-thrc«.  "The 
Boot  of  the  Principle  of  Sufficient  Keoson  "  was 
wben  Sc-hopeuhauer  was  twenty-five.  At  twenty 
kid  written  sereral  philosophical  essays,  and  at 
ftwoBenikehad  pnblishnl  liis  first  three  works  ("Ont^ 
frt  lie  Science  of  Cognition,"  "Empirical  Psychology 
iHuisof  all  Knowledge'  and  his  "Doctor's  DJ3»erta- 
*)■  Lotxe's  "Metaphysics"  ap|>eared  whenhe  wastwenty- 
~  "Jonathan  Edwards,  probably  thegreatestotAmeri- 
iphers,  wrote  some  remarkable  philosophical  spec- 
'  In  his  *  Kotes  uu  tht*  Mind  '  when  he  was  a  boy  of 
('■)  p.l9l-192.  In  the  adolescent  ixiriod,  literature 
itobi*  realty  appreciated  and  understood.  ('*)  p.  646. 
■■•MiBg  faculty  rapidly  develops,  and  this  period  has 
ly  been  called  **  the  storm  and  stress  period  "  of 
I  tmCh  a  new  coDSciousness  awukens  ;  an  imperative 
is  (elt  to  re«dfust  habits  of  thinking  and  living  to 
cudiiions.  Doubts  of  a  philosophic  and  religious 
tmn  for  the  first  lime  pressing,  and  in  some  cases  the 
tlMUkdatlOD  QjKin  which  lifv  ha.i  tn^cn  coustrntrted  begins 
and  often  tails  to  pieces.  Cree«U  are  overhauled, 
I  ttm  Ifl  an   Inevitable  tendency  to  challenge  authority 
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Of  Thalew  BMore  a&d  queettoB  tarty  conricdons  with : 
hataHmasml. 

ft.  There  is  a  derided  ehaaffc  in  tbe  nonil  lif«  nt  pnb^r 
iUtmistir  feriin|r»  b«^n  to  derrlop,  and  tfatrrc  is  a  decit 
iDdioatiOD  towards  petsons  of  the  opposite  sox.  Tootli 
•bore  all  tte  period  of  moet  intunate  frieDd&bipfi.  &elf-< 
tend  ioterest  yiddx  to  the  instiDct  of  d«rotion  to  xome  ohjoct 
or  p»r<vn.  PUto  pate  in  the  month  of  Agathon  in  I|m«i 
BxtopOAinm  :  "  Yoath  aad  love  lire  and  move  together."  Jtt 
netBt  vHter  has  said :  '*  It  is  Id  order  for  youth  to  takt 
bold  Of  a  thine  impetnoosly,  to  create  for  iU^  an  ideal,  u 
be  fnll  of  rnthn^ia.«m  for  noblp  de«i»  and  noble  rharactera^  i 
act  with  that  attior  which  lias  made  ds  lore  even  its  exa 
tions  and  its  impnideucee."  (*•)  p.  G6.  "There 
decide  emotional  px>nnd  tone  of  pardy  tiubjertive  or 
showing  it«eU  Id  va^c  longinfrs  and  pleaeing  moods  of 
choty,  and  craving  for  something  objective  to  attach 
lo."*  "  A  new  birth  of  al!  tbe  higher  social  qualities, 
affective  faeultira,  the  eorial  in^tinctit,  tbe  altruistic  or^ 
cimWngn,"  takes  place  at  adolescence.  The  individoal  lii 
not  80  much  for  himself  and  the  prf»sent:  for  hi«  borii 
broadens,  and  as  he  thinks  more  of  the  future,  a  keeaer 
deeper  sense  oF  the  iieriougness  and  respouKibility  of  Ufd 
ftwulcened.  The  distinction  hctwt«ii  right  and  wrong, 
parity  and  impurity,  becomes  clearer  and  more  dei 
Budyard  Kipling  !itnk(«  this  psychological  truth  when 
remarks  :  "  Youngsters  in  their  repentant  moments  cousic 
their  sins  much  more  serious  and  ineffiireahle  thnn  tb4 
really  arc."'  Tbe  ethical  perceptions  are  no  donbt  intcnsiS^ 
by  the  infloenoe  of  tbe  reprtxluctive  organs.  As  Clone 
says  :  "The  powers  and  iostincLs  that  make  for  the  coutli 
ance  of  the  race  strengthen  every  other  i>ower  sad  faeulty  i 
that  period  (adolescence)  of  lite.  The  sense  of  seriou-siiess  i 
responsiblli^  of  life  is  first  loaeed  through  them.  The 
of  right  and  wrong,  good  and  evil,  Is  by  them  kindled  in< 
strength  enough  to  guide  the  coodnct.  Shame,  moilestyj 
ehirnlr>',  Helt'dnnial,  tenderness  and  »  host  of  other  virtal 
and  essential  social  {graces  are  founded  on  them.  The  bight 
moral  qnalitieij,  the  keenest  yearnings  after  tbe  good, 
inteusest  hatred  ami  wx»m  of  evil  ar«  not  to  lie  found 
tlie  asexual  men  and  women.'"     (■••). 

///.     Another  characteristic  closely  rela^  to  the  forego! 
is  increased  emotfoual  activity.     The  adolescent  mind  01 
flows  with  entbasiasm.    The  most  lofty  ambitions  are  noi 


'  M&adflley,  '<  Psthologj-  of  tbe  Huwaa  Mind,"  p.  «9. 
'  "lllMwn  Away." 
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ImpoUe,  vhiob  nuver  masons  out  the  conseqaenc«8,  is 
l«Ui<  maln-aprlag  of  action.  We  fiad  abuadaiit  lllut^tnitioiui 
lif  ilUi  phase  of  meQtal  life  in  literature.  George  Kliot'tt 
fnmi«fa  HoiQc  very  valuatili.-  i>.<iycholo]>:ical  nmt4'nal 
this  Uao.  •■  Maggie  ToUiver,  with  her  eaihusiaetio 
'monciation  alternating  with  'rolranic  upheaTiogs  of 
passioam,*  with  her  *w1de,  hopeless  yeaiufiig  for 
I  •MDCCfaing,  whatever  it  was,  that  was  greatest  and  best 
iCBith  ;'  nno  Tom,  with  hiit  i!Der^'  and  nc-If-reliance,  kept 
wmywanlaess  by  the  wholesome  prophylactic  of  work; 
Uaiietb,  with  faer  inteose  desire  for  admiration. 
impalslTe  activity,  xeltiHhiieiiM.  and  inchoate  religious 
wA  fUieml  sentiment ; — these,  perhaps,  nre  the  most  striking 
-jTaplwi."  <''">p.  17".  Of  rjwcndoU-n  FTnrli^th,  Olonston 
M  -;  "  From  the  time  when  at  the  gamiug  table,  Gweiido- 
toao^ht  l>eroDda'&  eye,  and  was  totally  swayed  in  feeling 
■■d  artioQ  by  the  presence  of  a  person  ol  the  other  sox  whom 
1^  had  iMnrer  seen  t>efore  :  playing  not  because  she  liked  it 
tt-wiabed  to  win,  but  berausehc  waslooking  on, — all  (hroiiph 
'««y  till  her  marriage,  there  is  a  perfect  picture  of  female 
The  Babjective  egoism  tending  toward  objective 
Ibe  rfjtolnte  action  from  iiiHtiuct,  und  tht*  KCttitiK  at 
ire  ot  cmlcalation  and  rmson,  the  want  of  any  deflnito 
to  B&rry,  white  all  ber  conduct  tended  to  promot«  pro 
Cbe  selAshoess  as  regards  her  relatives,  even  her 
,  md  tlie  intense  craving  to  be  admiretl,  art!  all  true  to 
(*•)  p.  1146.  To  use  the  anthor'a  own  words: 
alen  was  in  that  moixl  ot  detlaace  in  which  the 
aigbt  of  any  end  beyond  the  satifilaition  of  en- 
RsliitBiioe :  and  with  the  puerile  stupidity  of  a  doml- 
UQpalae  includes  luck  among  it«  object  of  deSunoe. 
•  •Itr  was  not  winning  Ktrilcin^ly.  the  next  Iwst  tiling  wa:^ 
istrtkiugly."  "I  will  do  something.  I  will  l>e  some- 
Ttiings  will  come  out  right."  This  is  a  character- 
oatbuntt  of  adolescent  pa.ssiou  and  contldeuce. 
Bm  tlmv  is  a  darker  side  to  the  picture.  Consequent 
lliia  inflox  of  new  life  so  full  of  promise  and  potency, 
•  Baalfold  dangers  to  tJie  health,  both  of  body  and  mind. 
Prof.  Key,  from  his  ohser^'ationH  upon  children 
kUfa  Kbools,  found  that  tbe  rapid  growth  in  boys  from 
llwuilliuli  to  sixtefntli  vearN,  and  in  girls  a  little  earlier, 
ip«ni«d  by  increase  of  power  to  rostet  diaease.  yet 
IfnliB  Ib  known  of  the  exact  relation  ol  the  ''marked 
ebaoge*  tliat  occur  at  udoleAceuce  to  health,  and 
laadiiMiotalactivitj.**'    (")  pp.  17U,  180.  Sciencels 


'  K*x.  Balialb]rgieni«ch«  I'nterBUchtingen.    Hamburg,  1SS9. 


coming  to  r«oognlz«  more  and  more  the  rery  iadmatc  and 
conntaiit  interrelation  between  mind  and  body.  The  condi- 
tlOQB  of  one  determine  to  a  larjtp  ilegpoe  those  of  the  other. 
IMgvslion,  aliua-iiliitioii,  and  thf  various  functions  of  Ibe 
neorvtory,  and  by  no  means  least  in  importanrw,  the  i-eprmlnc- 
tive  orRane,  exert  a  dwided  intintmw  on  the  paychieal  life. 
'^  II  n'cxl8l«  nulle  imrt  dans  I'^coiiomie,  une  sympathie  plaa 
intime  qne  celle  ipti  mlie  atix  eeiitreK  nerveiinx  leKOrj^aneade 
la  t'«i>rodnct1ou,  ot  tol  est  lcur«mpire  snr  les  mtinifestatjons 
d«  la  vie  inbellertnelle,  qa'oD  pourrait  sons  c«  rapport  par- 
tag«r  I'existenoe  bumalue  en  trols  grandes  periods  ;  aranti 
pendant.  npiAs  la  periode  dca  fonotJons  genitalefi."*  in  the 
niiddli*  a^-t  it  wa-s  a  NnUject  ot  dehate,  how  far  a  woman  in 
bfir  periods  wiis  responsible  for  her  acta.  Bnt  the  reprodao- 
tlve  fnnctions  if  normal  are  healthy.  "Comme  le  lovaio  est 
bon  pour  la  pilLo,  ainst  U-»  menslrueti  sont  tmnnes  ponr  la 
fommc."  In  both  sexes  there  is  great  danger  that  these 
hinrtions  may  be  developed  prematurely,  nisiilting  disastrous- 
ly both  to  body  and  mind.  "L'lnfluenco  morale  &e  fait 
encore  aentir  sur  I'fipoqne  de  la  premidre  apparition  defl 
regies,  qui  rctturdi-e  on  avanc^  suivunt  I'cducation  que  ret^xtit 
In  jeiiiie  fllle  le  milieu  dnns  le<]ael  elle  vit.  Tonte  excitation 
g^nfiniqnc  (roman,  bal,  th^lro)  hiite  le  moment  do  la 
pnlx'rti  pour  la  jeune  fille.  et.  ponr  la  (emmc  dfijJt  r%l£e, 
ougnicnte  la  iinantitA  de  sang  perdue  I'l  chnqne  fipoque.  Tout 
le  motide  iiait  qii'i'i  la  conipagne  la  menstruation  est  plus 
tardiequ'ft  la  ville."     (*•)  p.  37. 

Preddent  Halt  baa  said  that  one  of  the  greatest  dangers  of 
this  period  "  is  that  the  sexual  elementM  of  kouI  and  body  will 
be  developiHl  prematurely  and  dispro|)ort.ionntely.  Indeed 
early  maturity  in  tbift  n^spect  in  in  itself  bad.  If  it  oocnts 
before  other  compensating  and  eontrolling  powers  are  un- 
folded, this  element  is  hypertrophied  and  absorhK  and  dwarfs 
their  energy,  and  it  is  then  more  likely  to  b«  uninatmcted 
and  to  suck  up  all  that  is  vile  in  the  environment.  Probably 
the  greatest  and  most  experienced  living  teaehcr  of  physiology 
has  expix-ssed  the  opinion  that  at  least  nine-tenths  of  the 
thougbls.  feelings,  imaginalionH  of  the  avei-age  male  adolee* 
cent  centre  for  a  Je-w  early  years  of  this  period  about  this 
factor  of  his  nature."  ('■*')  p.  207.  The  advent  of  puberty 
when  normally  reached  has  generally  something  of  the  mys- 
tcrions  and  unknown  for  the  individual ;  and  the  newly 
awakened  senHJiiioiis  put  to  test  the  baianee  and  self-control 
of  the    liealrhieiil    and    l>est  instructetl  natures.     But  when 

'  Ball.  "  I.rf^i,'onii  sur  les  maUdies  menteles;  folles  genltaJea.** 
piuii),  ie$3,  p.  671.    Quoted  by  Iciu-d,  p.  4. 
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matarity  is  hastened  by  rofidint;  bad  litcratur^^,  a 
imag'luAtioii,  t>ad  coiupanioDship.  or  by  vhatever 
th«  disantroas  results  can  hardly  Ih?  estimated.  It  is 
tpBbcrty  thut  the  dtittinctivi*  tnLJt»  and  L'baniclx'risticft  of 
hly  appear.  With  the  yonth  of  bad  ancestry  it  is  a 
■KtmiLarly  critical  period.  Tbc  diseases  of  this  period  of 
8fc  srr  nioittly  the  rvaaU  of  heredity.  Some  one  has  said 
Am  *'  vvfrr  hf  rfMlitnry  ilinense  of  ndolesc'cnoe  meiuis  tlial.  the 
kv  of  »rrf  At  and  di-Ntrnrlion  of  a  Imd  t^took  1>y  organic  or 
Rprodartive  death  is  ooiiiiDg  mto  operation.*'  Katnre  then 
tms  be  Miid  to  make  a  test  of  ttae  vitality  and  power  of  the 
■ilTidital  to  anrvive.  a  principle  wtiich  tlii;  primitive  races 
I  to  imitate  in  their  various  initiation  cereinonies. 
b  ha*  been  said  that  puberty  is  a  period  of  "unt^tablc 
vqnUibriam.'*  "  Puberty  Is  the  flrM  really  dangerous 
in  the  life  of  both  eexes  as  regards  the  oceurrence  of 
:  bnt  it  is  not  ni*arty  so  daniKprons  as  tJie  period  of 
ice,  a  lew  years  afterwards,  when  the  body  as  well  as 
tnprodactiTe  fanctioa.s  bare  been  more  fully  developed." 
aflectioiis  needing  a>yhim  trt-Atiueut  aru  very  rare 
;adok«eeDce.  aBwlions  of  the  nervous  centres  are  very 
Its  appear  at  this  period  of  life,  notably  the  two  Rrcat 
Its  of  the  motor  eentres.  epilepsy  and  chorea. 
of  paberty  Id  both  sexes  is  charaeteiiz^d  especially 
^  BOtor  rextlManesH.  Clon^ton  (=>•),  pp.  fi.t};-r).19.  lu  Tuku'a 
of  Psycbolofinea]  Medicine,  it  is  estimated  that  in 
riagbt  per  cent,  of  the  cases  of  insanity  of  adolescence 
iiynipComs  are  those  of  mania,  which  Sm  chai-aelerized  by 
ni«Dtal  exaltation,  restlessness,  self- con cwt,  actions 
fabystcrical  nature.  In  the  first  stat;f  there  is  a  iitriod  of 
'lev  iplrltB  "  and  "  diminiKhM)  energy.''  At  such  periods 
'titapl  to  be  dreamy  and  uninteresting.  Then  there  is  ao 
■'■^  emotJODal  condition,''  "assamiition  of  maoly  afrs," 
nat  of  hmrado."  This  is  nsn.iUy  followed  by  acute 
T  -'wheu  th«  speech  t)ecomes  incoherent,  the  condnot 
and  violent,  and  the  babils  Qltby  and  degraded.'* 
authority  states  that  twenty-two  per  cent,  of  the 
amsHaoeholia,  delusion  and  ntnpor,  all  marknl  with  a 
Hct*»ndeocy,  and  there  is  in  soiri"  cu^os  a  suicidal  ten- 
.  C*')  -Morel  says  that  siily-six  per  cent,  of  periodic 
lla  Mart  at  puberty.  Thi.>t  iieriodic  t^'ndeney  is  particu- 
irk«<]  in  the  female  sex.  K.ra8t-Ebinf;  eites  nineteen 
oh»ennitioD»  of  pRychosis  returning  at  each  period, 
aeeordlnfr  to  the  Gazette  MediraU  fie  Paria,  ont  of  two 
and  ii)irty-fi\*e  cases  of  insaJiity,  twenty-seven  were 
feo  menstmation.  "The  menstrual  function  can.  by 
U  especially  in  the  case  of  those  predisposed,  create 
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a  mental  stai«  varyiog  Irom  simple  p»iyc1ialgi&— that  is.  siinpli 
malaiae  moral,  simple  distQrbaQc«  ol  rniml — to  alleoatioa,  U 
complv(«  lo88  o(  reasou,  aud  niodifyiug  moral  rt-tt])OUiiibiIit]    - 
from  simple  extennation  to  nbsolnte  irrespousibility.''     (*•) 
Paberty  Ik  liabU;  to  ■■  hallncinations  aticl   freozied  rclijfiom 
coDCMjptionB."     Tbe  writer,  at  the  close  o(  an  accotiiit  oft 
male  patient  tweuty  years  of  age  admitted  to  the  Mavigt>atil 
Atijluiii  (Eiliuburgli,  May  .tl,  18.s6).  addn  :    "Mviil.al  diKordi!. 
occnrrinRftt  tlip  p^rio'l  of  rapid  growth  preceding  full  develo^*^ 
ment,  generally  takes  the  form  of  mania.    There  ie  esalcatiorki)! 
with  a  great  deal  of  ooQcelt,  and  the  ideas  aud  deluKiooB,  il 
tbey  exist,  ar«  of  a  sexual  and  rvligioas  nature.    Buch  cM»'^  i 
exhibit  iu  a  greatly  exaggerateil  and  distortp<l  form  the  metdl^^j 
State  ol    most  people    at    thai    period  of  exiateoeo.''     ^tt*k 
patient  thought  he  bad  committed  an  unpardonable  sin  ^|Mi^ 
had    been   coiulemned   to   everla«ting  piiiiishment.     (*')  pp 
69-73.     A  young  girl   of    good    family    and    equally    go<x 
character,  experienceil  a  sudden  suppression  of  the  perioik 
in  cousequcnce  of  a  "  couscioutious  uoruplv.''     It  brought  oo.  ^ 
delirinm  and  conrulaions,  and  sanity  and  reason   returnoAi^ 
only  with  declioe  of  meniitmation.     (**)  p.  197.  j^ 

This  lca<U  mc  to  remark  that  the  moral  sense,  which  ia  UVt^i 
ally  much  keener  at  puberty,  may  become  morbid.  Undoabt^ 
Mlly  tbepIitfUomenaofexoeflSKoehataeteristii-'lu  tliis  pt- riod  ok^ 
life  have  a  very  close  relation  with  this  uewly  awakened  ca-, 
parity  for  the  distinction  between  right  and  wruti^,  purity  anil 
iuipui-ity.  Exet'ss  almost  always  produces  reaction.  In  xhm^ 
case  of  the  druukard  a  sense  of  remorse  usnatly  follows  tt^ 
debauch.  Icard  says  :  "  Un  scruple,  nu  enHelKuonient  im^r* 
prudent,  Teloquence  pen  sage  d'an  predicateor  ont  sufli,  dans  ' 
quelques  circonstancen  pour  troutUer.  tOHt  a  la  fois,  le»  fonc- 
tions  c^rtbr&los  et  la  fonetionti  meuainielle.''  (*')  p.  197. 
He  also  cites  a  case  from  the  Gazelle  Medicaie  de  PartA  of  a 
*Jiild  iwelve  vearH  of  age,  who  was  »o  tright*?ue(l  by  t 
terrors  of  hell  aroused  in  Iter  miud  by  a  preacher  ttiat  sh' 
loBt  consciotisiipsfl  nnd  had  several  TOnrulsions.  This 
aomowhat  similar  to  tlie  ea»^  which  Clouston  given  of  a  gi 
lifteeu  years  old,  *'  clever  aud  studious,  who,  after  hearing 
(wrmou  one  Snnday,  lieaime  rer>-  dupre.S!ied  and  iuAist^^ 
praying  witJi  the  other  girls  at  school.'-  ('")  p.  43. 
recent  writer  has  said  :  "  No  part  of  us  ie  more  Fiuscepti' 
of  morbidness  tbau  the  moral  sense ;  none  demoralizes  mo: 
thoroughly  when  morbid.  Tbe  trouble,  too,  a&ects  chi 
tho8(>  of  tile  fini^r  tihrc — tJie  pt>rM>u  who  criticises  ever; 
thing  he  does,  who  has  lost  his  i^nse  of  proportion, 
teases  himself  endlessly  aud  teases  hia  friends  about 
right  and  wrong  of  each  petty  act.     It  is  a  disease,   a  mo: 
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ind  talcea  the  place  in    tlio   spiritual   of    'nervoaa 

pffDSbation'  in  ttie  physical."    (^')p.  6S0.    Again,  what  may 

be  called  morl>id  ilonhring  is  anotlit^r  iluitger  lu  wtilcli  the 

adolescent  is  liable.     Dr.    Biirnham'B  stajy  of  a<iolesc'»;Qoe 

contains  Homp  very  valnabte  material  respectioK  the  "  func- 

liOD  ol  douht"  during  adolescent  development.    TIio  per^ 

MDat  experieuoes  vhicb  he  colle«t«<l  were  for  tbe  most  part 

Ehone  of  men  who  were  especially  interest*^  in  philosophical 

stadies.     He  states  ttiat  about  three-fourths  of  his  eorrespoa- 

dpate  bad  passdi  through  a  period  of  doubt.     Bonio  regarded 

it  a  DOrmal  exjK<rieu<.-u,   otherii  ttioii(.dit  it  to  be  abnormal. 

KattinUly  in  these  cases,  doubts  were  of  a  philO)iopht(>al  and 

tvligtouK  nature.     In  the  newly  aroused   iiiRiital  m-livity  at 

paberty,  tfaeie  seems  to  be,  as  already  obaerved,  a  tendency  to 

analyse    and    recoastmct   beliefs  of  every  kind,     A  reason 

is  demanded  tor  everythiuf;.     A    typical,    though   perhaps 

little  extreme,  exi>erience  is  that  of  one  correHponduut,  who 

beCku    by   having  Kome  doubts  as    regards   tJie  efficacy  of 

pnjrer.     "The  doubting  procMtH  tliUH  Iwgun  was  carried  on, 

bem^;  always  stimulated  by  fn^sli  di^corerien  of  the  error  ol 

Wly  beliefs.     It  will  Im-  notitrcd  that  this  Hkeplici.tiu    was 

directed  solely  OKainst  nutliority.     I  was  not  conscious  that 

God  had  deccivwl  me,  or  the  world,  or  nature,  or  the  senses, 

bu  meo,  authorities.  teacherM,  preacherit,  writers.     3Iy  dis- 

tnwl,  therefore,  in  authority  increased,  until  I  arrived  at  that 

BOtt  of  univerftal  skepticism  which  consists  in  a  dinposition 

to  accept  no  statement  of  authority  till  examined  and  %'erifled 

bf  my  own  reaaou.  in  other  words  a  kind  of  universal  ski^pti- 

dBm.     Happdy  iu  this  caAc,  as  the  person    himself  slutes, 

doabc  was  rather  a  constant  and  »<teady  stimuhisto  inquiry.*' 

aid  he  was  safely  carried  through  the  iconoclastic  to  the 

ntonatmction  period.     (*')  pp.  184-5.     Doubt  itself  is,  in 

tome  pervious,  a  most  powerful  stimnlns  to  study,  and  [hough 

"  there  is  more  faith  iuhonest  doubt  than  in  halt  the  crocds," 

tberc  are  instances  where  this  passion  for  analysis  and  rea- 

soaing  becomes  almost   a  disease,  abaorbiuf;  all  interest  and 

Dsorplng  alt  activity.     It  would  seem  that  i>es.-tiiuiHm  would 

be  one  result  of  this  mental  (rontUtion,  as  it  plainly  is  when 

emotion  becomes  the  aim  of  life.     "Shelley,  Byron,  Xovalis, 

and  [>erhaps  both  Goethe  and  Hchiller  in  their  younger  days, 

ar«  examples.     With  these  adolesi^iils  the  hunt  for  Intense 

u<l  laatiug  emotion  i:oes  rigorously  on,   but  since  einotioD 

■eenu)  to  be  subject  to  the  peycho-phyeic  law  which  applies  bo 

tioa  in  general,  and  an  emotion  can  be  sastaincd  only 

constantly  increasing  stimuli,  and  since  emotion  itself,  as 

Mill  found,  is  apt  to  vanish  if  made  an  end  and  analysed, 

ley  are  doomed  to  failure,  nod  pe^t^imiam  is  the  inevitable 
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rtsult.     Macb  of  HMxIerti  ixwtrr  hv*  nTcr  ontpt>im 
pe*siiiusiii."    <*')  p.  193.    "Artiveeaiouon.  intense  in 
(y,  mUimittd  in  qaaniitr.  is  what  the  poecs  of  the  rpvolut 
desire.     One  need   only  mention  -  Wertber,'  -  The  Hobben,4&{ 
*The  B«voIt  of  Isbuit,'  ■  Fattst,'  to  surest  what  is  indent 
by  the  spirit  of  th«re  volotiOOAry  poetry.'" 

Fartheruiore,  diis  period  of  SQch  inteose  tntellectnal 
emotional  artiv-ity  i»  attended  bv  soother  danger.  Tontb  Is 
period  when  habits  are  being  permanently  formed,  when  '" 
is  plastic,  and  one  Is  liable  to  drift  in  any  direcrtion.  If  the 
y«*nif  ai;«  and  aetir1tk«  of  the  adolescent  are  «TongI  y  d  i  i 
theyoften  Iradtorrime.  W.  T).  Siorrison  states  that  thei*'; 
very  rapid  increase  of  crime  from  the  age  of  sixteen.  He  fni 
6ftys  "  that  if  yonths  betveen  the  agcA  of  sixteen  and  twenty^ 
one  ooald  by  any  potuubility  be  prevented  from  embarking  oB 
a  criminal  career,  the  drop  in  the  criminal  popnlation  would 
be  farrfachinp  in  its  effects.  It  is  from  the  ranks  of  young 
people  J  ut^l  entering  early  manhood  that  a  large  portion  of 
the  habitual  criminal  poptilatioQ  is  recmited ;  and  If  thiSi^ 
critical  period  of  life  am  be  tided  over  without  repeated  <»«•«* 
of  prime,  there  is  mneh  le»s  likelihood  of  a  yonng 
defcenerating  afterwards  into  a  criminal  of  tbo  professioil 
class."     ('•)?.  IftS. 

Corre  gives  some  figures  shoving  the  rapid  increaae  at ' 
adrcut  of  putierty:  Of  7.473  pri-toners  In  France  In  If 
under  twenty-one  years  of  age,  there  *er«  as  follows :  ( '  •  ) 
309. 

Below  8  years  of  age,  14  boys, 

From  8to  lOyevsof  age,  IRO    " 


K 
t« 
It 
It 


Over  20  years  of  age. 


426 
1,214 
1.739 
1,765 

714 
3 


It 


6  girls. 
37  •' 
117  " 
269  •' 
40»  " 
38S 

ao« 

6 
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The  writer  also  adds  in  a  note  to  page  316.  the  following  r^j 
•'8nr  26,000  malfaiteurs  arretes  dans  une  ann^  fi  Paris,  16,< 
n*ont  pas  20  aus  et  presqoc  tons    monlrt'iit    im    rynisme   exi 
craordttiiiiw."^ 

But  suffice  it  for  the  dangeTS  of  this  life  which  begins 
puberty.     Various  are  the  remedies  which  have  been  adve 
CMted.     We  may  believe  that  the  initiation  rites  of  primitivi 
people  bod  as  one  object  the  prevention  of  excess  and  promc 
don  ol  steadiness  and  self-control.     He  who  can  control  hlmH 


'  Boyce, "  R«l.  Asps,  of  Phil."  p.  111. 
*  M«o«,  Lundis,  pp.  30S-S. 
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I  is  veil  eqaipped  for  thU  "  storni  aad  Ktress''  period.    To 
tbe  rigbt  oae  of  this  i&Sux  o(  new  lift*,  tibysii'ul  and 
is  a  far  higher  ideal  than  that  of  the  ascetics  who 
the  extinctiou  of  all  bodily  apiwtitea.     ThiH  warfare 
Ums     bCMly     flnds     an     adTocate     even     in     Plato. 
lee  come  wars  and  QghtingH  anil  factions!      Whence 
tram  the  body  and  tb«  lost^i  of  the  bodyl     .... 
tt  we  are  af  iRisare  and  betake  oarsetves  to  some  spec- 
thc  body  Is  always  breaking  in  upou  us,  causing  tnr- 
Lftod  oonfnaion  in  our  enquiries,  and  so  amazing'  us  that 
preveDled  from  seeiDg  the  tnilh.     It.  lia.s  lft*ii  jiroved 
^  t»  by  experience  that  if  we  would  have  pure  knowk-dRo  of 
aBytktttg  we  must  quit  of  the  boily.  Haviug  got  rid  of 

th>  loolUhnesa  of  the  iKidy,  we  shall  l>e  pure  and  hold  ootiverRe 
•Ilk  Ifae  pure.'"  But  a  better  philosophy  takes  nature  as 
R  ftada  It,  and  seeks  to  utilize  in  its  designs  much  which  has 
Hiosly  tw«n  looked  upon  as  useless,  but  absolutely  harmful 
«d  d^eeroa8.  These  appetites  and  cravings  of  the  physical 
■CBia  are  but  a  {tower  for  good  it  they  ran  be  turned  into 
!xf^t  ^aonel.  With  this  end  in  view,  physical  training  is 
to  be  more  and  more  recognized  as  fundamental  to  any 
— pm»  and  wholesome  ttystem  of  (-ducation. 

pTiiyiw  developing  the  muKcleK  and  tiitiH  giving  shape  and 
iaidacaa  to  the  body,  physicn)  exereise  trnius  the  motor  cen- 
m*  of  ibe  brain  and  tbas  aids  in  developing  the  mental  focul- 
tia.  Physical  exercise  furnishes  an  import-ant  outlet  (or  the 
fraal  amoant  of  en«>rgy  at  pntwrty.  Activity  ot  one  kind  or 
—Bther  te  ao  ahxolnte  neccMity  for  healthy  adole»ceQCC.  "At 
Ikis  ptfiod  edacatjon  mast  no  longer  be  mere  acquisition,  it 
man  pre  oatlet  for  actton.  Youth  must  be  given  »u  oppor- 
to  do  something.  WitJi  many  this  is  necessary  (or 
balance  and  sanity  :  for  all  it  ii«  a  nienns  of  saving 
!  energy.  It  is  the  period  for  manual  training,  for  work 
thm  laboratory,  (or  physical  training,  sports,  excnrslons, 
tbo  tike.  It  is,  moreover,  the  period  for  manifold  activ> 
II  ever  Hcrbart's  many-sided  interent  may  Ih-  aronited, 
.  Balance  should  be  obtained  by  presenting  many 
Cadae  tendency  to  introttpection  must  be  checked 
loreaneota  to  action."     (*')  p.  193. 

:E3CCE,  THB  PEBIOD  OF  "  JIEW    LlFE  "  BY  KATUBE, 

ALSO  THE  Time  fob  the  "  Net  Life  " 
Spiritually  . 

There  1*  newl.  In  these  "storm  and  stress"  years  which  be- 
at polieny.  of  the  very  best  means  of  n^gulatiug  aud  de- 

I.  Jowett'i  Truu.  IL  pp.  aoo-o. 
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Tdoping  life,    both    of    body    and  soal.     Physical    tnift' 
ing,    mCMiern     imloetrial     and      laboratory    metliods,      are 
(toppl^-ing     a     loug    felt    vanl.      Studenta    of    rrimiuology 
are    OTopbaamnj;    the    valne     of    indastrial    edacatioa    99 
a  preventive  of  crime.      <*^)  p.  212.     For  Uiu  youth  vrho  is 
approaehiDjT  nianbood.  with   his   newly  nwnkened   feelings, 
impulses  and  ambitioaa,  a  new  environment,  interests   and 
datieit,  hitherto  uaappret-iateU,  are  eswntial.     It  Is  no  mis- 
gnided  instinirt  wbieh  has  led  tribes  and  races  in  all  times 
and  places,  an  I  have  already  nhown,  to  otwen-e  this  period 
of  life  with  instmction.  mles  and  i^giilationSf  which  indicate 
to  Kome  Ue^rt*,  a  coiiKcioiisni^SH  of  the  );reatness  of  thin  change 
and    il«  uttL-udaut    dmif^Ta.     Under   the  same   iu«tiaii    the 
church  has  recognized  the  npc»»,s(tity  of  an  ethical  and  spirit- 
nal  chani*^.  and  an  a  result  we  find  a  parallel  it  not  a  remnant 
or  natural  development  of  this  world-wide  cnllns  of  initiation 
rites,  in  the  confirmation  eereinoaies  in  civilized  nationK.    At 
the  beeiQuioR  of  tbe  adolescent  life,  saTage  peoples  admitted 
to  citizenship  the  yonth  who  had  proved  their  fitness  for  the 
datleH  and  responsibilities  of  citizens.     In  the  church  the  in- 
struction and  discipline  of  chiUUiood  cnlniinate  in  the  rite  of 
conliruiatioii,  when  the  yuuuj;  are  recognized  »h  imiependejit 
and  responsible  memtiers  of  the  Christian  community.     The 
Boman  catechism  suggests  the  twelfth  year  as  a  suitable  time 
for  confirmation  ;  at  any  rate  it  Hhould  not  lie  given  until  the 
age  of  rcaeoQ.  ("* }  "  In  baptism  a  man  ie  received  to  war- 
fare, and  in  conflrmatton  he  is  armed  to  fight :  in  baptism 
WB  are  regenerated  to  life,  after  baptism  we  are  confirmed  to 
fight;    in  baptism   we  are  washed,    after  baptism    we  are 
■trengtheiied.'" *     IMy  main  thesiM  in  to  Mhow  that  these  prac- 
tlees,  both  of  civilized  an<l  nncivili7«l  people,  are  founded  oa 
fundamental  physical  and  psychological  principlce,  and  ac- 
cordingly to  emphasize  not  only  the  tttQesit  hat  also  the  need 
of  the  spiritual  change,  which  theology  has  tormulntcd  in  the 
doctrine    of  regeneration,    dnring  the  adolescent  years.     I 
have  briefly  indicated    the    physiological  and  psycbologtcal 
characteristics  of  this  period  of  life  for  the  purpose  of  show- 
ing the  predispOMitioua  to  such  a  change,  and  the  reasons 
why  it  should  occur  at  pnb*?rty.      From  what  has  preceded 
it  is  evident  that  with  this  new  life  which  dawns  at  puberty, 
thera  are  stroug  predilections  toward   vice  and   crime,  and 
very  powerful  impalses  toward  virtue  and  goodoess.    Some 
writer  has  well  ttaid  that  in  love,  which  is  one  of  the  principal 
questions  of  youth,  there  i8  min  or  salvation.     I  maiutain 
that  during  the  adolescent  years  there  is  a  necessity,  grouuded 

'  Pope  MolohiadeB  ijuotAd  in  Hornihold,  "The  OommandmenU 
^nd  Bacraments." 
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ia  oiiui's  nature  as  a  bniuan  beJnR,  of  a  now  ronscionsne^H  of 
on«'s  rvliitiou  to  God,  ol  a  conscious  rhoii-e  of  ClirUt  hm  th(* 
chief  obje^'t  of  his  love  and  service,  vicU  an  overmHtft^riDg 
sense  of  the  tlatics  and  responsibilities  involved  in  this  ide^ 
life,  in  on]«r  that  he  may  not  only  bp  nsivftl  from  seldabuess 
fend  tho  dangers  vbfch  cbrentcn  yonth,  bat  aUo  that  bis  nevly 
avakenwl  capacities  anil  poirers  may  be  controlled  and  used 
for  the  dereloptn<>nt  of  thu  noblnst  cliaractwr, 

1  think  it  16  possible  to  conclusively  show  by  statistics  that 

tbe  Drnjority  of  coDversions  in   most  churches  occur  dnring 

•dol68cence.     Several  clergymen  have  told  mv  that  two-thirda 

ol  the   Christijuitt   in  their  chiii-ches  were  converted    nnder 

the  age  of  twenty-five.     Christopher  Gushing  in  a  pamphlet 

entitled,  "  The  Methods  of  the  Spirit,"  states  that  in  his  own 

ministry  the  average  age  of  conversion  was  twenty-two  and 

t  balf  years  :  that  of  men  tieing  tw-euty-tbri>e  and  a  half,  and 

lliat  of  Ite  women  twenty-one  and  n  half.     Another  writ«r 

estimates  that  of  1.000  rhristians,  MS  were  converted  under 

20,an(t337  between 30  and 40.    He  adds  from  cnrefn]  obaerv- 

»ti«n  that  of  253  converts 

13S  were  converted  under  20  yi-urs  of  age. 
&6     "  ■'        botweeo  20  and  30  years  of  age. 

22     "  "  "        30    "    40  " 

4  *t  "  »•         40    "    flO  " 

5  ti  ti  11        50    "    60  " 
1     "             "               "        60    "    70  " 

Iiwhat.  follows  T  hope  to  Rhow  by  further  evidence  that  this 
is  the  most  natural  period  for  convi-rsion.     TheoloKy  and 
ajBthodii  of  religious  iustniction  have  too  often  comniitt«d  the 
aljtttke  of  disi-eganling  the  natnral  development  of  the  hu- 
■an  mind.  Th^y  have  ttooghc  to  help  man  to  a  Itctter  life  with- 
oat  knowing  the  CKinditions  and  stages  of  growth  in  the  mon- 
t»l  life.    Old  and  young  have  beon  made  to  take  their  B]iirit- 
oal  food  in  doses  of  the  same  compound  and  quantity.     But 
it  the    so-called    set^alar    e<lucaUon    needs    to    be  guided 
by    psyrholoiriral    prinriples,     surely    moral    and    religioii.s 
instniction,  so  iinivei-KiIly  re<*ogni/.ed  as  of  supi-ome  impor- 
tance, require  all  that  pfiychology  can  teach  about  the  subject 
with  whirh  rcIiKlon  uud  moi-ality  are  concerned.  The  nascent 
periods  in  a  child's  life  must  be  stHdiwU  and  utilized  ;  his  in- 
tereetfi  at  the  different  periods  must  receive  carefnl  attention, 
and  l]ie  natnral  deyelopnieot  of  the  mind  not  to  be  sacrificed 
for  the  sake  of  a  priori  theories. 

"  First  the  blade,  then  the  ear,  then  the  fnll  com  In  the 
tar."  expre*8e9  as  truly  the  onler  and  development,  of  Ul« 
•on]  as  that  of  nature;  and  therefore thenecessity  that  teach- 
iaes  and  beliefs  be  adapted  to  the  natural  iji.<(iinct«  and  appe- 
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titci.  Lot26  nays  truly  tbat  there  can  be  revelatioii  only  «b«a 
Uie  divine  inHin-ncew  ar«  n-fl»ct«d  apon  by  mind.  The  acHv- 
tty  of  the  subject  himseU  is  on«  of  tbe  essoDtiaJ  luctors  ia 
ruvolutiOD.  "  W6  oaDitot  imagiae  tbe  recognitioa  of  any  fact 
ai  iM)in»tbiuf;  tbul  cau  t>e  simply  tommnuicattnl,  iiotiiethiaf 
that  I'fMfhf-s  the  miml  rimdy  iniidf  without  any  ai'tivity  on  its 
part ;  we  can  only  imagine  that  occaifioii  (raa  bf.  given  to  th« 
niinil  l»,  as  it  wei-e.  piwluce  such  recognitiou  by  exercising 
tJilR  activity,  and  in  this  it  is  that  ever>-  appropriation  of  a 
truth  niiiHtcotiMiHt."^  But  bettide  this  waMbu  in  tjcachine  those 
truths  which  catmot  be  appreciated  (or  lack  of  capacity  In  tbe 
r.btld,  there  in  ureat  dan^or  in  die  epbere  of  morals  aad  religioD 
ot  pn^i'oc-ioux  development.  I  have  meutioued  thv  tfudency 
to  sHf-exaniiuatiuu  atid  niuritidity  of  the  moral  Mcnse  in  ado- 
Icsranla.  Clouhlon  has  cullud  atttndion  tu  th<!  Kamc  danger  of 
tortilnt;  meutal  activity.  The  strong  points  in  early  childhood, 
lllcoakeen  moriiltutiDw  or  u strong,  n^mmkalile  memory',  are  lia- 
ble to  bfconi«  Uie  weak  points  in  later  life.  Over-haste  for  con- 
veraioDR  makes  the  mitilake  of  trying  to  reap  wtthoat  having 
Hown  KiXXl  M^  or  ((ivon  it  time  to  ripen.  (^'*)p.  313.  This 
forrtn^  process  can  but  produce  a  shallow,  Dohealtby  Chris* 
tiaii  ('h»nu>ter,  which  never  deepens  nor  broadens  witii  the 
KiYiwIh  111  y<-ar».  Christians  of  this  sort  bare  been  compared 
to  (tnrly  riserH.  of  whom  Mill  reniarkml  that  they  are  conceited 
nil  Ihe'torenoon  and  sliipid  utl  the  afteruoou.  The  fruit  that 
loMtM  tJii-  loiiKt'Ht  iM  not  the  first  to  show  sinus  of  ripeness. 

AKi»la  'J''"  morbid  tendency  ol  tbe  moral  sense  is  kept  alive 
ttDd  lutensltiiMl  by  a  tft^-at  deal  of  the  prcachJi^  and  rellj^ioaa 
lit4'rati)re  which  cultivates  introspection  and  constant  self-ex- 
amlmilton.  It  has  been  well  said  that  "excited  preaching  and 
roTival  meelluKs  are  only  suited  to  stolid,  healthy  braiuB.*' 
Mr.  ChurU'H  Francis  Adunin,  in  an  interesting  paper  read  be- 
fore tbe  MusHucbiisetts  Historical  Society  at  the  June  meet- 
lnK<  IHi^li  Htaleti  that  in  f^tudying  tJic  records  of  some  of  the 
oldest  elmrcbeit  in  Massachusetts,  in  particular  those  of  I)ed* 
bam,  Itrainti-ec  and  (.iroton,  be  lin<ls  a  rapid  increase  in  the 
numl>vr  ut  iH}nfeHsi»us  of  nuxual  immorality  beginning  at  about 
the  time  of  the  "  Oreat  Awakening.''  This  "tide  of  immor- 
fclity,"  which  Is  usually  attributed  t«the  French  wars  which 
broke  out  In  IT'14  and  closed  in  1T60,  he  suggests,  might 
have  Twen  due  to  tJie  religious  conditions  of  the  timea.  Ad- 
mitting that  a  "state  ol  morbid  nud  spiriinal  excitement" 
and  a  keener  conviction  of  sin  would  lead  to  tbe  confeasioDS 
of  sins  o(  sueh  a  character,  he,  however,  raises  the  question 
"  liow  far  a  worfjttUt/  ejccitrjl  epintual  condition  may  also  be 
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n'Mr  lor  the  «in  confesaed."      A  Bitisfactory  conRidur- 

I  of  tbtl  qaestion  he  Iflavea  to  othent  with  tli*^   rciii»rlc 

i  ** dw  MHUiMition  between  the  animal  nnd  spiritual  na- 

Iflf  bmuyi  beinfCB  taken  in  the  ag^'regate.  though  subtle, 

I ;  mnd  whUe  it  is  well  known  tbat  caiup-meetingH  have 

rbtcB  looked  upon  ae  peculiar  or  even  conspicuous  for 

Rapi>o.-)ed  to  prevail  at  tb»in,  there  ii4  no  doiiht 

England  the  license  of  tlie  restoration  loUowed  close 

I  ihc  mle  of  the  sauite."    (^  0  P>  I^^*   Mr.  Adame's  sag- 

:  vUl  doubtless  meet  with  a  great  deftl  of  opposition, 

,  VtfOltUMtely,  the  facts  are  of  bnch  a  diarocter  that  they 

be  easily  obtained.    It  is  certainly  an  interesting  qiics- 

■ad    there    seem    to    be   indications,    at   least,   which 

'AofthrD  the  affirmative.     Dr.  Brinton  has  aaid  that  the 

SB^mcioa  of  the  religious  sentiment  arouseis  tli«  passion  for 

bi*.  which  will  be  directed  as  the  tempemment  and  iodivid- 

!»•  rultnre  prompt.    C*  "  )  !'•  '•^*    Mr.  Adams  further  saya  that 

--  '  morbid  exoitement,'*  which  is  a  common  phenomenon  of 

rvrivals.  in  the  "  Great  Awakening  "  was  a  speciee 

This  rvlifcioun  contagion  of  17.15  ri^vcalH  a  state 

bocdcrini^  close  on  universal  insanity."  I  quote  Dr. 

acain  :  "  Every  violent  revival  ha;*  left  after  it  a  small 

at  nligloas  melancbollat^s  and   lunatiL-s.       Competent 

state  that  in  modern  communities  reiigioos  tnsao- 

ii  HMMt  frequent  in  thostr  sectA  whirb  are  given  to  emo- 

terms  of  religion,  the  Methodists  and  Baptists  for  ex  ■ 

•;  vhereaa  it  is  least   kaowD   among   Roman  Catbolios, 

'  tloubc  and  anxiety  are  at  once  allayed  by  an  infallible 

,  and  amoDt;  the  Quakers,  where  cntbasiasm  is  disconr- 

,  Bad  with  whom  the  resbtiint  of  emotion  is  a  part  of  dis- 

tottdency  of  the  <'  etorm  and  stress  ''  period,  that 

i  doubting,  is  frequently  excit^Hl  by  n'ligions  teach- 

disregard  pedagogical  principles.     Granting  that 

Lis  a  natural  and  healthy  activity  of  mind,  and  that  ex* 

of  onleamtng  many  thing>i  toughens  the  mental  and 

.  fibres,  yvt  it  is  a  sound  principle  to  inculcate  sh  far  as 

such  know^geaod  beliefs  in  childhood  as  will  fall 

buer  life,  and  thus  aim  to  produce  a  gradual  develop- 

wail  not  oue   marked   by  revolutions.     A  narrow  dog- 

inliCtoaB  training  in  many  childrt^n  only  adds  H<^riouH- 

■Bdd*iig«r  to  the  crisis  of  early  manhood  when  one  is 

"  to  think  for  himself."  Frederick  W.  Robertson  has 

'  IaH  s  child's  religion  Iw  cajiablo  of  ex]HUiHion,  aa  lit* 

as  possible  ;  let  it  lie  upon  the  heart  like  the 

■oil,  which  can  be  broken  through  as  the  heart 

I  into  lidler  life.    If  it  be  trodden  down  hard  and  stiff  in 
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formularies,  it  is  more  than  probable  th&l  the  whole  mojtt  be 
bnrst  tlirot)|;li  and  broken  violently  and  thrown  off  alto^thatfl 
when  the  sonl  rpquirw  room  to  pi-rminat*.'' '  ^B 

But  beftides  adding  fa«]  to  the  tlanie.   bad  religious  ciiut-a- 
tlou  (Iwarftt  and  even  aopptv^sc^  the  uatural  lite  of  childhood 
and  early  youth,  which  is  spontaneoue,  InsliQctive,  emotional— 
and  anredfxtive.     Therutort!  instead  of  answering  qae6tionft~ 
before  tbey  are  asked,  or  forcing  problems  upon  the  yoaD2~ 
mind  which  it  baa  nob  yet  encountered  in  ita  own  lite,  the  atm^ 
Hhoiild  be  to  make  the  religiouM  life  a»  bright,  hopefnl  and_ 
attractive  m  possible.    The  mysteries  ol  reiip-ioQ,  the  sens^^ 
of  sin   and    guilt,  cannot  and  should  not  be  known  by  th^ 
mind  that  is    inacinctivo   with  wouder,     implicit    trnst  and. 
obedience.    To  the  naive  curiosity  of  the  child,  nature  and. 
the  Hnpematiiral  arc  one.     He  can  know  no  God  who  need» 
proofs  of  hig  existence.     Hig  interests  and  visbeti  are  con- 
fined mostly  within  the  domestic  circle.    But  in  early  adoles- 
cence, att  we  have  seen,  a  larger  world  op4>ns.     There  is  m 
tendency  to  break  with  the  past,  to  form  new  Iriendships  and 
confide  secrets  lo  other  pcreonB  than  parents.     Then  in  the 
time   when  there  ia  need,   as  I  have  already  naid.  of  a  tu-te 
coiigt^Qn/tue/w  of  (Jod,  the  recognition  of    duties  as   dirine 
commands,  of    the  tiupematural  and    transcendental  power 
miinitesting  its  unchanging  lawa  both  in   the   natumi    anil, 
moral  world.     In   this   period  of    self 'examination,   inquiry 
and  tiearch  for  truth,  the  instinctive  faith  of  childhood  should 
develop  into  a  deeper,  more  rational  faith,  grounded  in  the 
conscious  personal  need  of  the  divine.     It  has  been  Kaid  that 
a  child  Hhould  grow  u]>  a  Christian  and  never  know  himself 
as  being  othurwisc.     C")  p.  10.     So  tar  as  this  emphasizea 
the  □ee<l  of  early  training  and  gradual  growth,  It  is  sound 
doctrine.     But  coincidt^nt  with  the  great  Inteliectnal,  moral 
and  emotional  changes  at  adoIcKcenc^:,  a  new  conception  of 
God  ami  spiritual  things  would  seem  natural  for  the  normal, 
active  individual,  and  I  believe  that  this  is  happily  the  fact. 
This  is  not   inconsistent  with  the  view  which  I  have   (tup. 
ported  all  along,  that  religions  training  ought  to  be  sn«h  as 
will  prodntx!  a  gradual,  fit«ady  growth.     ^  growth  by  epoci 
is  not  a  growth  by  revolutions.     lu  the  majority  of  well  regn* 
lated  lives  there  nre  epochs  more  or  loss  dearly  defined. 
Jast  as  there  aro  marketl  changes  in  the  physical,  mental  and 
moral  spheres  at  puberty,  so  there  ought  to  be  a  more  or  ]efl«i 
conscious  change  in  the  religious  life.    It  is  a  period  ol 
transition  In  every  sphere,  and  very  important  it  is  that  thia; 
transition  be  in  every  respect  not  too  sudden  or  violont.     J 
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turn  been  and  is  a  Far  too  oonimon  praotioe  in  »ome  reli^foua 

cirelee  to  depend  largely  apoo  seasons  of  special  religioua 

vflort  for  the  oonversiou  of  men.     Honi(%  BuHhncll  saya  of 

the  "great  revival''  ander  Kdwanls,  that  while  it.  had  the 

fjtat  merit  of  displacing  an  era  of  dead  formalism,  it  bad 

the  great  defei-t  of  introducing  an  iudlvldaaUsm  which,  made 

too  much  of  the  personal  experience  element.     I  qnotc  his 

own  words;     "lb  takes  everj  m»n  as   it    h«  bad  existed 

alone;  presumes  that  he  is  unreconciled  to  God  nntll  he  baa 

nnder^ne  some  sudden  and  explosive  experience  in  adult 

foats,  or  after  the  age  of  n-ason;  demands  that  experience, 

and  only  when  it  ik  reached,  nJlows  the  snbjcct  to  be  an  heir 

of  life.     Then  on  the  other  side,  Or  that  of  the  Spirit  of  God, 

the  very  act  or  ictuH   by  which  the  change    is   wrought   is 

isolated  or  individualized  so  as  to  stand  in  no  cwnnectioo 

with  any  other  of  God's  means  or  causes,  an  epi]>hany,  in 

which  God  leaps  from  the  stars,  or  some  place  from  above,  to 

•lo  a  work  apart  from  all  system,  or  connection  with  his  other 

works.     HeligioD  is  thus  a  kind  of   trausc^-iiili'ntal  matter, 

which  belongs  on  the  outside  of  life  and  has  no  part  in  the 

~      by  which  life  is  organized,  a  miraculous  epidemic,   a 

ball  shot  from  (he  moou,  somethiuij  holy  tMH-ausp  it  is 

bom  God,  but  so  extraordinary,  so  ont  of  place,  that  it  can 

not  suffer  any  vital  connection  with  the  tics  and  causes  and 

fonns  and  haliits  which  conslitnle  the  frame  of  onr  history." 

('«)pp.  187.18S. 

I  suspect  that  this  presentation  of  the  subject  will 
all  forth  the  criticism  that  no  distinction  fs  made 
between  con%'erKiou  aud  regeneration,  the  former  being  com- 
monly regarded  rhe  »rto{  the  Nubjecthtmself  and  the  latter  the 
work  of  the  Holy  Spirit.  This  i>i  regarded  as  very  fundamental 
io  BMsi  systems  of  theoloir>'.  Kiit  fine  theological  distinctions 
and  hair-splittlugs  are  omitted  with  a  purpose;  (or  an  exhaust- 
Ire  ftnd  systematic  treatment  of  tlie  doctrine,  w  i  th  P'Orhaps  some 
empitasisof  the  divine  element  which  thinjlogians  insist  upon 
contrasting  with  the  human,  is  not  intended.  The  early  church 
was  divided  on  the  <iu^i^ti<^>^8  of  the  effects  of  the  fall  upon  free- 
dom and  the  exact  rehition  between  the  human  and  divine 
will  in  regenemtion,  and  which  tJikee  the  initiative  in  the 
change  of  heart.  But  such  questions  were  largely  occasioned 
by  tlie  denial  or  iguorajice  of  a  conceptiou  which  is  influenc- 
ing more  and  more  oC  the  present  time  the  whole  realm  of 
ttMoIogy,  namely,  the  immanence  of  God.  In  the  Latin 
IhwilOfcJ' ,  which  has  had  such  a  predominating  Influencoupon 
'  ~  aooesaive  theology,  the  dogma  of  original  sin,  according 
to  Thich  man  was  separated  absolutely  from  Go<l,  was  the 
jBBdiunental  doctrine.    The  will  of  man  was  corrupted  and 
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flnt  rim  «f  tfc«  calf  befcweea  Ood  w 
pow  CO  bridge,  ifctt  Ibe  good  &■  fci—  mCb«  hm  bem* 
«ff«rioofc«d.  Tbflt*  an  umtm  ot  ttat  «mr  la  wxiiBci  like 
Dnasosd.  >  AdnittiBg  m  ht  dooa  tbat  "it  ia  •Uoeether 
anliluly  Uiat  man  spiritoal,  shoald  be  violeBlly  sepeiBted  is 
All  tbe  oCRuliUMU  ol  grovth.  dereloptncltt  and  Ufe  from  man 
pbyrieal,"  p.  S(,  he  sayt  later  that  "  the  iooti^anic  world  is 
riidEed  oil  trom  the  liriag  by  barrien  vhleb  have  aerer  yet 

beeBcroMedfrom  witliin The  door  from  the  on^anic 

feo  tbo  Inorganic  U  ahot,  no  mineral  can  open  it:  so  the  door 
freiB  the  nftttml  to  the  Bpiritnal  ie  ahnc  and  no  man  caa  open 
It."  P.  71.     Does   he  meaa    that    the   natorat   man  has  no 
more  atiillty  to  become  Hpiritual  and  do  more  resjionaibility 
tboD  tbn  mineral  has  to  become  a  plantT     ThiA  view  would ' 
■ake  rHK<!QeratJoo  a  literal  and  absolotely  new  creation,  not! 
roooirnlxkti((  If  not  deoyiiif  the  fact  that  man  at  bottom,  In  hial 
capacities  at  leant,  iit  a  npiritual  being,  made  in  the  imaee  oti 
Ood.     Os  the  other  hand,  the  bnrdRQ  of  this  discassion  basj 

ri)    to    nhow  that   man  ne«d8    and  has    capacitiee  for  a 
an*iot  honrl.     Th«  i|UeMLionB,    "  How  can  a  man  be  bom] 
ftil*wT  "     '*  What  will  thon  have  me  t«  do!  "     *'  <)  wretched] 
man  that  [  am  !  who  shall  deliver  me  from  the  body  of  tbisJ 
daalbf"  bat  nxpppiMt  Che  nniversal  longings  of    hnmaDity,] 
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tho   Christian  ideal  or   life  seoks  to  satisfy.    These 

ins   reveal  n  bettor  nature  in  man,  "a  diviner  Helf  " 

BtriTiog  for  mastery.     It  was  these  hangerings  and  thirsMngs 

(d  the  human  HOal  to  which   Christ  apfuraie^l.     II«  nrged 

men  to  lay  bold  on  that  life  which  ig  life  indeed.    It  wan  bis 

life  and  example  which  attracted  men  and  awakened  in  them 

llwbeltHr  HttU.     To  Iwcome  hit*  followerji  they  muHt  givtt  np 

tte  old  life  for  one  of  love  and  service.     Hence  in  Christiauity 

,      (be  doctrine  ol  regeneration  aasames  the  mo«t  definite  and 

I     largest  meaning,  namely,  Hkenees  to  Christ.     This  ideal  va» 

I    rt^airedot  men,  wemay  believcjbecause  they  were  t-onstituttd 

I     lor  it  and  needed  it  l^o  complete  their  manhood.     Thic»  life,  it 

L  a««ffla  to  me,  appeals  to  Che  young  ol  thnt  age  which  I  hare 

■.tried  to  describe.     It  is  then  that  such  an  ideal  in  all  ita 

HittractiveneiiR  can  Im  appreciated,  when  the  individual  in  ko 

HhiU  of  life  and  ambitions,  with  cravings  and  longings  which 

"  the  things  of  childhood  cannot  satiefy. 

There  is  a  poaitiveiies»  in.  the  Chritttian  ideal  whieh  hoji  a 
I>eciiliar  salntanr  and  saving  power.  In  Gaiitama'R  concep- 
tionthe  higher  Hl(!  in  knowh><igR.  ScMisuitlity  and  iiidividtiality 
m  simply  delusions  of  our  ignorance.  Hpino7.n'B  conceptioii 
of  the  new  birth  was  also  intellectual,  a  transition  from  ob- 
Kvre  to  clear  ideas.  The  only  thing  necessary  is  the  knowl* 
edge  of  the  nature  and  the  cause  of  our  passions.  ■ 

With  Bchopenhauer,  contemplation  of  the  beautiful  is  the 
ideal.  In  Buildhitiui,  aa  in  ChriKliaulty,  renuuciation  \»  a 
cai4inal  doctriut.-.  But  while  in  the  former  the  maiueQort  is 
to  reacno  lift;  from  desire  and  de1ii.sion,  a  Kalviitioii  i-nding  in 
Um  uuiihilatioD  of  the  will  to  live,  in  the  latter  salvation  is 
Dot  only  Jrom  sometbing,  but  to  something,  namely,  life 
eternal.  Is  there  not  a  feeling  of  ttarrenness  in  much  of  the 
reflective,  eoatemplative  views  of  life  which  leave  ont  actiont 
HaUhow  Arnold's  i>oem,  "Self-Dependence,"  appeals  to  ns 
by  its  beautiful  deaeriptiou  of  the  calm,  serene  life  of  the  stars 
vUeb— 

"  Demand  not  that  the  things  wlthoat  thflm 
Yield  ih«ni  love,  amuoemeat,  ejiupathy." 

Bat  the  lesson  which  he  makes  them  teach,  that  if  we  are 
to  be  BB  the  stars  are,  we  mnet  live  as  they  do : — "  Besolve  to 
be  thyself,  and  know  that  be  who  Bods  himself,  Iohcw  his 
niamry'' — lacks  the  truth  fo  live  by  that  the  Christian  ideal 
^vee  aa.  That  which  I  have  called  the  "  positiveness " 
of  the  Christian  life  is  expressed  In  the  words  of  Paul, 
"  WaUt  by  the  Bpirit  and  ye  shall  not  fullill  the  Inst  of  the 
fieafa.' 

'BtUea,  m.  Def.  1  and  S,  rV.  2-5. 
*Oal.S:18. 
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It  is  ft  ttfltt  loalBO^B  <M  •ncT  pMge  of  BO«pel  t«adiiii^- 
Kot  « i>Dl—ipl«tto«.  BOt  btsnmptaioo  ftad  »rl(-examinBtioa> 
Iwt  iU!tioii  Is  the  ^Ideo  truth  of  Christianity.  Not  only  vaa 
it  TTf|Qired  of  the  diacipks  that  the;  follow  th«ir  Master  in 
His  Art^  of  lore,  io  feeding  the  hungry  sad  caring  for  the 
•tck,  hat  they  v«re  told  that  to  nnderstand  Rim  and  HJAj 
teachingB  they  mast  live  oat  the  life  in  action. 

We  havi^  alrvady  swn  thtt  action  ol  Home  kind  van  one 
the  most  healthy  and  saving isfltMOOM  for  adoleeccnts- 
need  activity  an  an  oatM  lew  the  rapid  intlnx  of  new  forriesV 
BOmething  vhicb  &hall  ahsorb  their  iaterests  and  loud  their 
attention  and  thoughts  a«ay  from  their  ovn  uatnree.  I>eapine 
in  hiit  PhiloHOpby  of  Crime  <my»  that  thievu  are  oKoally  lazy 
and  have  bad  passions.  It  a  man  is  lazy  he  is  apt  to  hare 
eome  ootbarBt  of  pa««ion.  Wor^,  instead  of  Uung  man's 
corse,  ia  his  greatest  blessing. 

It  is  said  that  a  regenerate  life  is  a  saved  life.  Such  a  life  as 
the  Christian  ideal  cannot  but  insare  salvation:  (wlvatioa  not 
from  the  sin  that  some  ^rpat  ancestor  committed  in  the  dim  past, 
but  from  the  slavery  and  bondage  of  oar  om-q  lasts,  api>etitee 
and  passions.  "Man's  natanlsinfalnees  is  reidly  nothing  more 
thantbeprepondf^tnnoeof  hiasensnonsimpDlseAani]  the  insnb- 
ordiualion  ol  bi«  fleshly  nature  to  bis  spirit.'"  Christ  likened 
sin  to  a  disease  which  he  came  to  heal,*  and  In  a  parable  also 
to  death,*  so  that  the  new  life  is  a  living  again.  This  oo&- 
(rael  between  the  old  life  and  the  new  is  represented  by  Paul 
BB  H  dying  and  a  living  again.* 

Tho  rcgoDcrat*  life  is  a  "new  creation,''  bat  one  that 
fnlfills  the  first ;  for  "the  spiriCaal  is  to  the  natural  m  the 
grain  whicJi  ripeua  iu  the  suoHliine  in  to  the  sc«%d  that  dies 
in  the  earth.  The  Cbriittian  character,  in  it«  x»erfect  idea,  is 
the  nature  of  man  oompletaly  etblcized  tbroogh  tb«  ln> 
dwelling  of  the  Spirit."" 

Paul's  distinction  between  the  "natural"  and  '  the 
"spiritaal"  man,  findn  an  analogne  in  the  difference  be- 
tween the  life  of  childhood  and  manhood.  The  new  life  of 
manhood,  with  a  new  sense  of  sin,  right  and  wrong,  newj 
faruttiw,  demaiidn  a  higher  life  than  that  of  childhood. 

Tbv  r«g(*neruU--  lilo  M  a  changed  life,  but  instead  of  comii  _ 
like  a  lightning  stroke  to  shock,  shatter  and  even  kill  all  exist*] 
ing  life,  it  ifi  a  change  marked  by  theconscionsneas  of  the  per-| 
son's  own  needs,  and  that  the  Christ  life  can  satisfy  tbei 


■  Huller,  Christian  Dootxine  of  Sin,  Vol.  n.  p.  SSO. 

'Matt,  fl:  12. 

M,uko  l6:2+-32. 

'Bom.  fi:l-14;   Eph.  4:22-24, 

'Smyth,  "OhrUtian  Ethioi,"  p.  4. 
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THE  LAilODAaB  OP  CHILDHOOD. 


The  nrofonnd  p«f  cbogeneU«BlgniA(«noe  of  the  langaage  faiuttlan, 

'  :  oal7a*aii  fndoz  or  mind  dtivel(i|imi.«iit,  but  fllsu  an  n  factor  in 

-1.'.  davdopment,  iustifleit  its  trefitment  in  a  separiLte  chapter. 

~''.i  MpArmto  treatment  would   not  otberwlite  b«  jiuiUQable,  fiuui- 

-  r-'h  u  IsnsnaiEe  does  not  con8tJtut«  h  new  jjsycliic  phononienoD, 

'  >f  ph«Dom«[ta,  differing  in  any  essential  rospoct  from  thosa 

rested.     It  rather  pAH'aketi  of  the  nature  of  them  all,  and 

-  iirrajid  product  u(  ihnir  conjoint  operation. 

t  be  emplojinoat  of  Ungui^e  of  »ay  sort,'  there  moat 

.^  -^^v  pl»c«,  seataticn.    It  soonda  are  to  b«  IntelUicently 

tfcay  miut  first  be  heard.    The  child  who  la  born  deaf,  and 

w  la  that  condition,  dooH  not  learn  to  eiieak.    In  the  second 

lAllgoage  preeuppoeee  perv^titm  and  judgment.     The  ooundB 

Dot  oimr  De  beard,  they  muitt  be  underatood.     A  nieanlnfj^ 

b«  >tt»cned  to  them.      Othi?rwi««  they  will  never  be  given 

by  t2ie  child  as  the  expression  of  his  thought;   i,  €.,  aa  hU 

In  the  third  place,  it  lit  eMtential  to  any  advano<>  beyond 

■  ttnpilrtlc  maimeDta,  that  nbittmction  und  Koiuirnlizntion 

;  tor  tbe  oommanicauon  of  thought,  in  ita  hlgboHt  fomu, 

\  teka  place  until  there  lian  b&uii  atUuiii^d  [hr  comiirdhonsion 

Evneral  a*  distiiigtLitih«d    from  th«    piirtkuliur,    and  of  the 

.  Mt  dUtlDffaiab»d  from  the  concrete.'   Finalh-,  paeeiog  from 

>  iwgnitlvg  to  the  volitional  aapect  of  mind,  it  la  obvloua  that 

;•,  In  lt«  mogt  eaaentlal  charaoCerlRtio— t.  e.,  a»  cxjiretmloD — 

_    to  Lhr  will.    Every  ezpremlon  of  thought,  whether  It  be 

im^  or  inai-k  or  gesture,  la  the  result  of  an  act  of  will,  and  aa  oaoh 

wKj  b*  olaaaed  among  movamenta. 

St  la  mat,  therefore,  aa  oonatlttitinf;  a  new  order  of  facts,  different 
mat  tktMchta  sod  feelinga  and  voUtions,  but  rather  aa  iUustratlng 
hm  derelopmeot  of  theee.  and  «nt«rttig  ae  a  fikclor  in  that  develon- 
lot,  tliat  laafoage  racuivea  this  Beparule  place.  We  judge  of  tne 
Mrm  DMntaloeTelopment  largely  by  the  rapidity  of  nis  progress 
a  akinfol  mampulfttion  of  the  lost^iunente  of  expression. 


Imii^  ««r  cbM  aUcallvo  >■  occugiipd  h«rv  vith  the  ipokea  woM.  thin  la  br  no 
tSa*  ^ly  taina  of  Iuuciibkf.  in  lU  bTtHtdcI  traa^  kui)nu|t>  louludn  c*W7 
I  fey  ■Meh  thamht  bcvf&munltwtrd^  •ml  tlicrrrorv  the  K'slurra  nf  th"  ilnar- 
*k4  Oi*  lilaiialjl'fcli  GhanWUra  oo  KKVpUao  moatiinciiM.  an  vpII  «■  Ibo  tirlU*ii 
H0tAadlk  prlBt«il  Vf!t,  an  ^  rrtMj  [aa^uBim  m  ih-  mntt  r^n-nir-at  oni 
■o*^  Ibor  an  m  expraadMi  «r  •ontMBS'B  Uioojclil  Aa  Broca  vn. 
>  m  -ilM  laealtr «(  iWhllMaa  *  spisMat  lalsWoa  ImIwimd  &n  idM  Md  a 
IfeililiiawirTti  an  thM  saa  be  SSU,  NtenifDn*,  cvuD^rnlnK  tbc 
dUi0mltmpmiame»olOmmak»m  tmrt,  appltaeqaaUj.  mufatu  mvlundtf.  u> 


■Oai 


kto»*< 


r  hMd.  tfe«i«M  llMitf  «WMt  MtalD  to  aaf  ««*!  atttr**  of  |m«ralltr 
I  of  laajnac*-  Ttaaqcfel  sad  IsaiaMC"  are  mutukllr  holpTul.  anil  oMiducs 
t  of  Uu  ausr. 
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TRACT: 


I.— HERBDrrr  vn.  EDt'cATiort  nt  i^kauaor. 

There  1b  do  psycholo^caJ  problem  to  th(t  noltition  of  whi«h  a 
•Uidy  o(  the  inlani  mind  may  beexpecUMl  to  contribute  more  largely 
tban  tUfl:     What  U  bereditary,  and  u-luit  la  acuuired.  In  tbe  Rpbere 
ot  lantning^  f    L>o»K  l>«fort<  mitturity  is  KlUUceii,  Much  an  ahundanc« 
of  aciiuired  material  h»»  b««n  added  to  our  original  store,   and 
ibroiizh  constant  repetition,  the  two  have  become  ao  trauBfonaed, 
f-modlned  aod  aaalmflated  in  character,  that  we  are  no  loDcer  able 
'  to  distinKoish  tbe  one  from  tbo  other.     Bot  from  the  begmoiog  it 
KM  not  eo.    If  a  child  execatea  a  Kvttlure,  or  utt^re  •  MMad,  kfc  u 
I  age  HO  early  as  to  exclude  tbe  poeslbLllty  ot  imltatloo  or  sponta* 
I  neons  invention  on  his  part,  we  may  conclude  that  the  sounder  the 
l.yeetnre— or,  at  I«ta6t  the  uiapoBitron  to  exprvBs  hiiiuM>lf   in   this 
[ nuuiner— has  been  bom  with  him.     Here  only,  then,  are  we  able  to 
I  kl^ly  the  logical  method  of  difffreiictt  to  the  solution  of  the  prob- 
lem. 

It  Is  oln-ious,  at  a  glance,  that  speech  Is  a  product  of  tho  conjoint 
operation  of  these  two  fnctonH:  herv^Uy  and  Mfiication.  If,  on  the 
one  hand,  we  observe  thu  iikiUiil  babbling  of  the  itifanl,  and  notice 
lt«  marvelous  flexibility,  and  the  enormous  vnridty  of  its  intona- 
tions and  inflections—  and  this  at  an  age  bo  early  as  to  preclude 
obeervatJon  and  imitation  of  othont,— it  will  be  apparent  that  tbe 
child  has  come  Into  the  world  already  pOHSowing  a  conalderabl« 
portion  of  the  equipment  by  which  he  shall  in  after  y«ars  giv9 
expreoalon  to  his  teellnRH  nm\  thoughta.  If,  on  the  other  hand,  we 
carefnlly  observe  him  Onrinst  the  flret  two  yeara  of  his  life,  and  note 
bow  tbe  intonations,  and  iiftcrwnrds  the  words,  of  thoist^  by  whom 
be  is  surrounded,  are  given  back  by  him— al  first  unconsciously, 
bntalterwarda  with  intention—and  how,  when  coiieciouu  imitation 
has  once  set  in,  it  pLaye  thenceforth  the  preponderating  i-<^t«, — we 
shall  readily  believe  that,  without  this  second  factor,  but  tittle 
progrefls  would  bn  made  towards  speec  h -acq  aire ment. 

It  may  b<?  well  to  i^onsider  briefly  how  the»e  two  factors  enter  at 
every  point  In  the  develapmentof' language.  Forexample,  in  order 
to  speak,  the  child  maxt  pOHsetts  t1r«t  of  nil   a  senoorj-  and   motor 

fhysiological  HppHrHtiiH.  This  phyttiological  ttpparatus.  Including 
he  auditor^-  fltrcctnre  for  the  reception  of  Bounds,  the  int^r-crntral 
and  centro-iuoUir  oellft  and  nerve  tracts  for  the  accomplishment  of 
connection  between  the  imprcesion  and  tbe  expreiislon,  and  the 
organs  of  vocal  utterance  (Uurj'nx  palnte,  tongue,  Upa,  teeth),  is 
his  Inheritnnce  from  the  past,  nut  in  the  new-born  child  it  ts 
all  imperfer't,  both  in  sCmctnre  and  in  functioning;  and  its 
development  requires  the  constant  moulding  influence  of  those 
educating  agencies  hy  which  the  human  being  is  surroonded  from 
tbe  moment  of  liis  entrance  into  the  world. 

Again,  the  d(«po»*[ion  to  utter  (.oiindw  of  all  itorta,  and  to  express 
•tetes  of  feeling  by  them.  Is  undoubt.cdly  inherited,  since,  from  the 
very  beginulne  of  life,  and  <{ulte  Independently  of  all  oxamplo,  the 
chnd  oonstantTv  exercises  his  vocal  organu.'  But  in  spite  of  this, 
BO  Inadequate  fo  heredity  alone,  that  the  child  will  not  learn  the 
longoage  of  hia  p&rents,  u&leea  he  be  in  the  society  of  thofte  who 
employ  it,  If  brought  up  among  navages,  he  will  speak  their 
langnnge;  If  among  wolvea,  he  will  howl.' 


*"L«  Ubk«««  ««t  #11  iMUt  iiTi*  funlU  t  nitncvUe,  qos  dts  U  prsmlMw  •oTsao*, 
r«ZMC«r  Mt  un  heH>Iii  el  un  pMtb.''—E!igrr. 

S"B  to  foonsl  thiit  vmina  hlnln  [Wtp»  hmr  the  iudk  |iMull*r  to  Uwlr  ■pwlm.  If   tb«T 
bk>«  DM  bntrd  It;  nlierettA,  Uurr  ocitulre  Tvry  essUr  thv •oiuor ktoioat  mar  ulhor   Mtd , 
wtth  which  they  u«  amotAMUa^^'—Aifrnt  Kumli   Watlae:  Kufural  Scttetion- 
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I  maMng  this  ttatemnne,  wa  do  noi  ov«riook.  those  renuricable 
En  wfalch  ehildreii  have  invciDted  a.  laapuge  of  their  own, 
dtflerenfc  (Tom  that  Hpoken  around  th«m:  and  penilRted  for 
tamm  tinM  tn  OMiiig  the  former  ami  t^ntircly  JifnoHitic  tlio  Utt«r. 
Mr.  BoiMlo  HalegiveattD  uccouDt  of  Svo  diSeranl  cil»v8  in  which 
lU*  baa  ooooiTed,  tvo  In  the  United  Slated  and  Ihrne  in  Canada. 
bone  caae  Uila  litveDt«d  Toosbnlary  connisted  of  twenty-ouai  root- 
fccaa,  oat  of  which,  by  comblnatioa  and  modlflcatioa,  tbr  children 
fcvttloMd  a  oompl«t«  laoguage,  bv  which,  with  tho  aid  of  g^storo, 
tlUhmrwmota  ooold  be  ooramanloated;  and  In  all  the  caaeti  th« 
■TflBted  laagnase  was  ■afOolent  for  all  Jnt«rcourii4>  nn  betwoan  the 
tMMfa  tham— ivee;  and  wui  p«irsfstently  used  until  thv  children 
MB  ttsallj  broken  of  it,  by  beln^  separated  or  »ent  to  school  (**  ). 
h  aD  tbeae  oaaea,  tt  U  to  be  obaervea,the  child  did  not  learn  the 
kofiMfw  of  his  parents  In  Ui0  abaanoe  of  Uioee  who  nmployed  it. 
k  la  aleo  to  be  noted  thai  the  new  lansuase  vaa  invented,  not  by 
ac  ckDd,  btik  by  fwo.  Laneaaee  tspoMfbCin  all  normal  children; 
b  beoaMBa  actual  only  In  the  preeence  of  a  companion.  But  eiven 
fts  fl*nasion,  and  ecajoely  any  Umit  can  be  e«t  to  the  poeeibuitlee 
of  drTMOpment.  Indeed,  Mr.  Hale  baa  given  aa  a  theory  of 
fnfe,  la  wbioh  the  oruiln  of  UntcoUtlc  stocks  Is  attrlbated  to 
teVMSivaaeaa  of  ehUdren  who  nav^t  bocom<s  nAparatAd  from 
wb«n  vary  young;  and  in  the  light  of  such  ra<^'t»  as  those 
i  diove,  thtf  theory  aeeme  highly  probable.  On  the  other  hand, 
I  child  abati  apeak  any  npecldc  totiKne  now  exUting,  dttjMiidti 
tafs  «ducaLion.  He  does  not  Inherit  anv  parbicuiar  tongue  or 
Some  think  he  will  acquiri'  his  mother-tonguo  with  greater 
_thma  any  other  ;"  ),  yet  even  Ihlo  maybedoubwd.  ''Sri«eob 
kry.  but  not  atiy  particular  form  of  op«;ech"  {'.'i.  There 
'  ha  aa  liuerited  tenduncy  to  find  certain  Bounds  difficult,  auch 
M «fe  to  the  aseiMit  Bphraimite,  or  th  to  the  modern  Frenchman, 
tUi  !•  only  a  tendency,  and  does  not  prevent  the  child  from 
any    language  perfaoUy,  If  bU  education  begins  early 


*f»«'  the  oareful  study  of  the  Ungnaee  of  algna  makes  it  qult« 
<iaar  thMi  many  ucatureti  are  inherit«a  (f.  g.,  holding  out  the 
taD^  to   czpresa  aeaire,  which  is  world-widp,  and  is   executed 

5eb£ldren  who  have  never  seen  it  done),  but  the  development 
pManro  Into  anything  like  a  compUcaced  system  of  expression, 
k  qalM  dependent  on  the  nocial  environment.  Of  cuurse  Ibis 
■ifloly  aootber  way  of  saving  that  Isjtgoage,  boing  the  instrument 
(or  Xht  commnnication  of  thought,  is  not  developed  in  the  absence 
«f  bdxip  to  whom  thought  can  be  communlcateo. 
T^aa,  Ums,  the  case  seemB  to  stand  with  r<tg:ird  to  the  ri^Hpoclive 
.  of  mradity  aod  ednoation  in  ihi.*  produclion  of  language. 
daUteobild'a  present  endowment  and  capabltltiee  at  uie 
of  his  entranoe  Into  the  world,  "  he  is  the  product,  the 
of  the  generations  which  have  preceded  him;  he  is  the  visible 
:  whMi  ooDnectt)  the  put  with  the  future"  (■■ );  but  Vi-ith  regard 
wUcb  he  in  to  be,  and  the  leffaoy  which  he  in  his  torn  snail 

lit  to  tboBS  who  shall  eucoeed  nim,  he  is  very  largely  depend- 

oo   Ms  physioal   and  social  environment;    and  all  those  who 
<  IhMenrtronment,  assist,  whether  they  will  or  no,  in  hU 
iJanstfott.' 


.Mntfe,  ealSBOWTlM.iMMMtedq'uaaMltMltii'trleMBii  chid;  emr  tena 
isiiair»sfsm  ll'l'rnmi  Q«loODnTWB(raiBpT6Miitw.  p>rUclpenl.«wi« 


Um  IB  tke  MteHlai 

an  Dftt  7««  dMraloMd  la  a 

tm»    MM*ok.       TW    llllllMllM 

f^rtJilt       Bvw.  1^1E»  Mm 


thskr 

'•aflUent  tor  ardcs- 
ao  be  avane.  and  exaetlr 
paoHnl  aaaolM  maOO 
►laiiTMiiK  fa  aunfniHahifl 
lln  fall  nr  tin  ilaiifci^iihw  Thrir"  Cta« 
t  *e  peetatad  eavl^.  Hfpfc  iriMMt  ■m>v»' 
Mrt(ialaaaaMM|B««alar  linate  taHr  yvais. 
lifttUal  ■ptath  lauiiliM  oomaimm  aoMml  <tf  tke  laiiallilm 
■Wrtiartim,  whlA  Cba  aWM  haa  ■otyacgpt.  TvUBapaatdMaaon- 
■MU  !•  BUli  wanUnr  >  I^^Vb  nnrnkMr  at  aMiia*.  wM<llaa  and 
Mitfalara-  Tba  Ofsaiu  of  mech  ai«  tha  taan,  air  tnbaa,  larjmx 
•M  vooal  eorda.  Uw  bobUl,  wtili  ttiana,  puala.  Upa  aDO  tew. 
Tb*  Uuwa  craata  tlw  alit—  cl  afr;  the  Moa  aad  Toioe  an  fuiiaad 
bxtlMlarrnZi  aooordiac  aatba  vooal  oorda  men  wider  or  come 
najuvr,  arU«»  tiwdevparorfai^MB-toaie.  Tbejwmof  tbetoBe<t.«., 
vow«l4or<>,  «t«,,«ooaoaaatfror /,  «t«. )  deMode  on  tiia  flens  oi 
thm  muoth  at  tb«  Utoe.  Now  the  larynx  b  tffll  veer  anaQ  aod 
luul*rvBk>fM»d  In  lU  form,  and  ao  with  thr  tonpae,  the  Upa.  and  the 
muaolaa  maviagOum;  and  aa  tor  Uw  leeth.  they  are  atUl  antlrvly 
wanUotf"  ( * ).  llie  ondaTeloped  condition  of  th»  aaditorj  appara- 
tiM,  nnd  of  tlM  bntin,  tuvn  uIm*  to  be  conaJderod  io  thla  oonnectloii. 
Oil  iha  vlher  hand,  it  nt^-<\B  w  Im;  borne  io  mind  ibat  tb«  relation 
batWMto  the  ursaJiit  of  simctih  nod  spoech  Itself  U  a  reciprocal  one. 
If  apeaofa  dapando  uii  tliu  urRiiiui,  it  l»  alno  iraa  that  th«  orgaaa 
depend  on  apeecli,  and  ar«  n<ft  developed,  except  by  «xeroi»e.  A« 
OM  latfu  u>  play  on  tlia  barp  brplayitig  on  the  harp,  to  the  child 
iMvna  to  apaak  by  apaaldu.  Tarn  exeroUe  of  the  vocaI  orgaoa 
dfffelope  thoaa  oriiana,  ao  that  they   become  cftpable  of  higher 

•MTOtM. 

Ilia  Uino*  (Imt  ii|>|H>ur,  aitriy  In  the  enibr>'Dnio  Btags,  aa  a  ainsle 
nadlan  div«<rtli<iiliini  from  Din  voiitrRl  watlof  tbeoaaopnapiB,  vhTcb 
aoonbanotnaadUalod  low'iinU  the  iwo  aidea  in  the  form  of  primi- 
tive prolrarfona  or  tulximilpit,  wbUe  the  niot«  ooaununicaUng  with 
Uw  (Baupliajpu,  rvmaliia  aiiiKie.  Tlie  fatal  maga  contain  no  air, 
•■d  tta*  paoaed  In  a  coroparatiTely  wmiUl  compaM,  at  th«  back  or 
llM  tborax.  T))ay  ondorso  verj*  rapid  iind  remarkable  ohan|;es 
after  hlKb,  In  noaaaquenoa  of  the  commeneemmil  of  reapbratton. 
Tbey  svpHiiil  ao  aa  to  oorapletaly  oover  tbe  pleura]  pcvtioaia  of  tbm 
Mouaroliua,  Lholr  marfbu  beeorae  more  obtaae,  and  tlielr  whole 
nfiB  leaa  ooaapraiaed.     Tli*  antrancv  of  the  air  obangea  their 
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t/'StorB  so  that  !t  becomes  more  )o«b«,  lif>ht  and  tpongy,  uid  1«m 
p-anular;  wliili>  thfi  (fri-nt  quaiiMty  ol  IjIhoiI,  which,  from  tbLe  time 
on,  GlrcuUt«B  thruiigh  them,  greatly  Liirr«aaeB  tbeir  w«{ght,  aud 
ebanna  their  color.  Tbe  proportion  of  Uielr  wolelit  to  tbat  ot  tho 
body  MoomM  nearly  twice  as  gnat  M  b«ror»,  woile,  at  thn  same 
time,  tbetr  spocitic  gravity,  after  tho  beginning  ot  reapiratlon.  be- 
oomMTery  moch  less  ('=*  ). 

"Hw  froeheo,  or  windpipe,  which  oonnecta  Uie  lungs  with  ttie 
taiTiix,  Is  la  Um  emhiTO  aloKwt  oloted,  lt«  aatciior  and  posterior 
waJla  bofftg  Tsry  osar  *»^h  other.  Th«  BinAlI  space  remaining  la 
fllled  with  BMUm.  With  the  «x<>rcJK«  of  respiratif^n,  the  muotie  is 
exMllsd,  and  the  tnbe  iuelf  grnduitlly  beconins  more  df«teni)ed, 
bnt  Ita  anterior  wall  doo^i  not  for  moinv  Ume  bi>oome  convex.  With 
ibe  growtli  of  the  child,  th«  uArlilugvit  which  form  tbe  '■ribs"  of 
tbe  &achea,  beoonie  stronger  and  better  able  to  bear  Ihetr  part  In 
the  forcible  expiration  of  air  which  in  required  for  upeoch  c  •'■*"  ). 

Tlie  tartptx,  which  is  thv  urK»n  moat  dirvcUy  coooemed  in  the 

production  ot  "voice '*  or  "tone,"  Is  aa  exceedingly  oomplicated 

flkecbMUsm,  coottiatiiig  of  a  (ramework  of  cartilages  compruing  uo 

iHS  than  uioe  distinct  partA,  connected  by  elastic  membranes  or 

UgameBta,  two  of  which,  from  their  Hp^oinlly  prominent  position, 

are  oniiwa  the  true  vocal  cordg.     In  Hpeaking  and  singing,  these 

eartDagea  are  moved  relatively  to  one  another  by  the  laryngeal 

nnsclea.    The  larynx  i8iuluat«d  at  tbe  uiii>er  vnd  ot  the  tracliAa, 

the  Bncua  lining  ol  the  two  organs  being  c-outinuous.     At  the  lime 

ol  birth,  this  organ  Ih  very  Hmall  and  narrow,  and  rontlnuiM  cotn- 

puatively  Insigniflcant  up  to  the  period  of  luUilvMi-vncu.  when  rapid 

uui  remarkable  changes  Cako  place,  OBpcvially  in  tho  coae  of  tho 

male,  where  it  beoomes  much  more  prominent,  and  tbe  pomum 

adcml  protrudes  so  to  be  porooptlble  at  tho  throat  (*■■*"  ). 

The  (onj^  Is  oomposed  very  largely  of  musoular  flbres,  rnnning 
in  TariouH  dtrectioas,  aach  as  the  soperltir  and  interior  lingiuil 
OBBoles,  which  niovo  tbo  organ  op  and  down,  and  the  tjanavene 
Ibres,  by  which  it  is  moved  trom  nidp  to  Hide.  Besides  these,  we 
ktTs  the  variooa  glossal  muscles,  which,  though  extrlnalo  to  Vbo 
longoe  Itself,  yet  are  Implicated  In  Ite  operatlotut.  These  mnsoles 
an  aQ  more  or  less  fiabuy  In  the  tictun  ami  the  new-bom,  and 
beeane  strong  on^br  nutrition  nnd  excrcisv.  A  similar  remark 
SppUes  to  the  lips;  while  the  teeth  nithont  which  the  dental  and 
labio-dental  consonants  can  never  be  properlv  pronounced,  are  at 
the  beginning  ot  life  entirety  absent,  though  the  dmt  steps  toward 
tbslr  formation  take  plaoo  as  early  an  the  »ovf>iith  week  of  the 
period  ot  mstaUon  (■<•*). 

Tbe  tnain  of  the  ttf  tus  is  comparatively  deficient  In  convolutions, 
tod  preaeata  a  smooth,  rven  uppeAranoe.  The  flntt  ot  the  primary 
bsorc*  U>  appear  Is  the  HssuTD  ot  Hylvius,  which  1b  visible  during 
tbe  third  month.  The  other  primitive  sulci  also  begin  to  appear 
aboei  this  time,  snd  by  the  end  of  the  fifth  month  are  well  ei^tab- 
Usbed.  The  secondary  fluici  make  their  appoaraneo  from  the  fifth 
ersixtb  month  on.  The  llTHt  ot  thetn?  to  oe  seen  is  the  flssore  of 
Bolando.  '■  By  the  end  ot  the  tieventh  month,  nearly  all  the  chief 
fsatnreH  of  the  oerebral  convolutionx  ami  Kulci  havtn  appeared. 
n«  hut  flssores  to  i^pesr  are  the  inr«:>riur  occipito-tempornJ,  and  a 
^mU  rairow  croesing  the  end  of  tbe  calloao-mareinal  "  ( •:*•>.  Bat 
ieag  after  the  extra-aterloe  life  begins,  the  child-brain  is  still 
ihmclrinT  In  many  ot  tho  blgber  prvcesiivs,  tbe  association  filn-cs 
Ising  tbe  last  to  develop.  Tno  convolutions  are  for  a  long  time 
■pw-ativelj   simple,   and   their  increasing  oomplexi^  as  life 
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jidvAoees  etAnd«  to  the  «xercls«  of  the  vajkHu  (MallJeA,  partly  in 
tb«  relKUon  of  antecedent,  and  partly  In  ll»t  of  oonoeqiieiit. 

SpMch,  than.  In  tti*  llttio  ohild  U  a  potwntlallty,  ihoosrh  not  an 
actoallty.  n«  Is,  as  li  were,  in  dosmmsiod  of  the  machine,  but  Che 
belt*  have  not  ret  been  adjusteo  to  the  puUe>-B,  nor  has  be  yet 
Ivarueil  to  haiiclle  the  [iwLrament.  The  Inability  to  speak  is  nob, 
therefore,  nn  atmomuii  state  at  the  besinainK  i>r  li fc ,  any  more  than 
iiw  Isabluty  to  wrLt«  or  Bwim  or  play  ib»  piuto  C  "  / .  It  ia  merolv 
•A  ImmmfeM  atate.  But  the  Inability  (o  laom  to  ap^ak  is  abnormal, 
M)d  m  cante  mnst  be  aoacht,  not  In  frnmatanty,  bat  In  abnor- 
mality, *>'  '■^^  phyalolDglea]  or  paycholoelcal  ■tmotnreit  ami 
mooif  fii  involv«Ml.  The  one  Is  an  nnnatorai  oondltlon,  into  which 
tba  ohlW  baa  fallen;  the  other  a  natoral  condition,  oot  of  wblob  be 
will  gradually  rlM. 

m. — PHONETIC  XtlD  rSYCHIC  DBVKLOPICKNT. 

We  Bhall  be»i,  Unit  of  all,  give  a  aon  of  outline  hlatory  of  tbe 
fpMeh'progresg  of  the  averatfe  child  durins  the  flntt  two  yeara, 
MMmltttng  from  a  laree  number  ot  actual  oUMm-atlonB  cmade  by 
whrant  persona  on  clltTtTC'utolifldreD)  and  pmi-^edlnt;  by  periodit 
of  rix  months  each;  then  we  ahall  glra  ttiunmorixed  Dtatcraanta  of 
a  nouber  otchUd-TooftbnlarlMthachaT*  bMn  eanfally  compiled 
At  different  *ce«;  And  finally,  we  shall  examine  what  general  oon< 
closioQs  may  he  dmwn  from  the  material  at  hand,  and  set  down  a« 
emplrtcal  laws,  awiUUnj;  turthKraubstantlatlon.  I  say  "empirical 
lawn,"  because  children  difT«>r  so  much  from  each  other,  and  reliable 
ybewvallonii  are  so  com  para  tJ  rely  scanty  that,  tor  the  present, 
general  alatemeata  must  oe  held  in  abeyance,  or  made  only  tenta- 
tively. 

Pint  Six  Months.—"  In  Thurinf^a,"  eaya  SlgiBtnund,  "they  call  the 
fljret  three  nioutUa  'das  dumnie  \  iert<iljahr,"auddurinK  the  second 
three  muotlui,  ucvordiuK  U>  ^hultxe,  no  advanc-t?  is  miwl«  on  the  first' 
II  mixht  seem,  thtvn^  tiint  In  thia  Hrst  half-yi!»r  th«ir«  Is  nothing 
worthy  of  our  attentiun  iu  the  matter  of  language.  This,  however, 
is  verj-  fw  from  being  the  case,  for  in  this  period  a  most  important 
appretil!»«p<hl]i  in  going  on.  Tlte  little  child,  even  in  the  cradle, 
and  before  he  is  able  to  raim  himself  to  a  sitline  {losLuru.  ia  receiv* 
iug  Impreaaion  every  waking  moment  from  the  cn^ironmeDt;  Is 
heeriog  thi:^  words,  tteeliiK  the  gentur^^,  and  noting— in  a  manner 
pertups  not  purrly  involuntitry  thv  intunatioiui  of  those  arauad 
Sim;  and  out  of  this  mat«rin],  in''  &tt'>rw(urds  builds  up  his  own 
vo««ba]ary.  Not  only  so,  but  during  this  period,  that  peculiarly 
chsrmlns  infantile  bobble  (which  PIohh  cnlla  "  dnsLallen'')  begins, 
which,  though  only  an  "  nwkwiird  twlUering  "  (  *  >,  y«l  oontoina  in 
mdlmentory  form  nearly  all  the  sounds  which  afterwards,  by 
oomblnatloR,  yield  the  potent  Instrument  of  speech.  A  wonderful 
variety  of  sounds,  some  of  which  afterwards  give  the  child  dil11(;ulty 
when  he  trios  to  produce  them,  are  ao«'  produced  automatically,  by 
«  purely  Impulalre  exercise  ot  Ibo  vocal  muscles ;  in  the  same  way  aa 
toe  obUd  At  this  age  performs  automaticnlLy  many  eye- rao%'eiaents, 
which  afUu'WMds  be(?omo  difficult,  or  even  impoMiible  {"].  M. 
TaSne  thinks  that  "all  shndoe  of  omotion,  wonder,  )oy,  wtUfalneea 
and  sadness  "  are  at  this  time  expressed  by  differences  of  tone, 
eoDaline  or  even  HurpasAlng  the  adult  (. "  >. 

The  cnild's  Orst  act  1m  to  cry.'    Thin  cry  has  been  variously  inter- 

■•■flotMld  du  Kind  lar  w«K  jntH>f«a  lat.  IHagi  wa  an  sMIssd  ni  wimlaa"  ( I  > '  "TW 
ctiiM  tolMTBlBluili«w9Tl4i    Hs  winfs  H  strainllna ;  «  tcnam  I*  hi*  Bnt  wueraacs' 
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'  c»Ua  It  "  the  triumpfaADtsottB 
maaic"  (himml 


'ti«a'V9nl7 


of 


iBcho 


evorlostinr 
Maslk 


life," 
Kant 


Jl  was  a  exy  of  wratb,  and  oth«r«  bav«  ftpoken  of  it  m  • 
pwtcl  irmil  on  entcrtne  ttua  world  of  etot  or  as  «  forebodltu  of 

RH  aod  •orrow*  of  aUu  It  geitnui  more  iioleotlflc.  thouf^hl«fi8 
lBaee«pttb«expUnationof  thw  "tiiioniljEimBaeaiiatarallat,'' 
■MB  la  It  nothing  more  nor  lew  tbui  the  snvnsaloii  of  tha 
iteMB  of  tb«  lint  breathing— the  nub  ot  oola  air  upon  tbe 

MM  iMportant  point  U  tho  relation  of  this  Ant  vocal  ntter- 
[to  tbs  epvech  chat  Is  to  follow.  The  cry  at  Orat  b  merely  an 
MiiB  or  rvflex  "Bquall,"  without  exprenlve  modulaUon  or 
ftUtu  timbre;  tha  earn*  cry  mttm  to  «xpreM  all  sort*  of  feel- 
.  Boi  Tary  aooa  It  beoomea  dlfferontiateo  and  aaenme*  variODS 
liBI  to  ailiiaaa  varlooa  meiital  atatea.  This  ditTerentiation 
kia*  tttarent  times  in  diffMr«nt«hIldren.  A  girl  only  flrteen 
•U  axprwaed  ber  desire  to  be  fed  bv  a  partioular  sort  of  or; 

la  aaoBliar  cane,  the  cry  bod  ceased  to  be  a  mere  saoall  by 
mi  of  the  first  month  ( >  ).     In  another,  tlie  feelingaof  imngrer. 

pain,  }oy  and  desire  wore  expruaaed  by  different  sounda 
m  llw  eiwo  of  the  flfih  week  (  *  ).    Others  report  the  transition 

tlw  "cry"  to  the  "  voice"  (  ■),  lavolvlti^  cof^peratlon  of  the 
k  and  toosue*  at  different  timea,  bat  all  within  the  firnt  three 

cfiea  ar«  Tsrlotuly  described.  Aooording  to  one,  **  the  ory 
ta  b  genera  lly  longer  eontinoed  than  the  erj'  ot  fear"  (*">. 
Imt  qwaka  of  the  crx- of  fear  as  "  abort  and  explosive."  while 
■r  iB«xp*«aaedbya  long  drawn  ont  wail  (Mj.  Anotner  eliild 
tmvxprvaaed  uleaaure  and  pain  by  different  torm§  of 
rm»  A.  BtslBinuno'a  bov.  In  bla  alxth  month,  expressed 
I  hj  a  pecuUar  crowing  anoot,  accompanied  by  kicking  and 


■  atep  ta  taken  when  thaaa  orlee  and  babhllngs  twsume  an 
oharactar.    The  alphatM>ti«  aoouds  begin  to  be  heard. 

,  the  Toweb  usuaJly  precede  the  consonants-,    and  of  the 

kh  «  with  tta  Tariona  anadingi  U  generally  the  first  to  appear.  > 
■  «■■»  tbe  following  series  was  developed  :  J-a-u  (it).  la 
Mr,  Um  sotmd  of  «-a,  as  an  expreesiun  of  joy,  was  heud  in 
(■Ut  waafc  (■  ).  According  to  Lubische,  the  vowela  developed 
bavdier:  cr-O'U-i  (•> ).  One  child  begun  with  ci,  and  tlien 
to  ai-A-au-i,  while  the  pure  sound  of  o  was  late  in 
In  another  oaae  all  tbe  vowels  were  heard  in  tbe  first 
,  4  boingUiemoatfreooently  employed;  aodin  aiiotlier, 
■taaltlre  a  ( of  which  the  child's  Qrab  criee  largely  conaiBted) 
i^   differentiated   into  the  various  vowel-sounds  during  the 


attbtepMatUadoDOarsMm  of  HImHUmI  tnavka.  m  In  all  Uiat 

~   ptoanactulaa  toMKrettlmponaDM.     vr«  ahall.  ttntrtton.  adopt 

aa4  aball  Ufca  fb»  llb««ty  of  oaanvlnR,  wlwn.-Tvr  o^rmmAer.  ia» 


i 


{*  or  M  ••  la  ««f,  /••<,  »(c. 
M  la  vU. 
I  >•  la  i«r- 
a  la  l>  pat. 

f  aatai  oM. 

i  (OHiDaa  e  malant). 


oo  Ki  Id  fooA. 

Jj!  aa  In  /uul. 

u  aa  la  up. 

H  aa  In  lue, 

d  (Gannaa  u  umUuit). 


w{B  also  b*  BMfa  la  tba  oaa  «f  tiM  coaaoaaota,     For  uaiopl*,  auck 
akonu.  t*»t—,  ale.,  arlll  bit  apallod  irim  a  k:  wonia  lika  rlffor.  cn3*r. 


«■  «;  aad  (a  Buh  «onW  m  wWta  the  allaat  w  will  b«  anlUad. 
naiiMialaathfawiaada. 


■.  emiter.  ^H 

.    Uttwr  ^H 
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flnt  Montfa  (  *  ).    Pr«7«r  reporta  tb*  iw»  ol  tb»  ^o»«i  ■owiidi 
ttM  (oDowltiff  order :    m^'ao-oi-na^i  o  a-4  •  a-p  I  d-6-»-4-<-»;  < 
Wgtainml  In  the  following:    a-d-w-^f-^-i-A-i-te-ss. 
Long  boforv  tli«  sixth  nwnth,  Lh«  primitive  ro«r#lB  i 
with  one  Hnotber  i  u  we  see^  mnd  mth  ooaaoosnta,  lo  prodao*  tlw 
Uw  Orrt  lyUAbic  otterancM.    Tbaae  first  sjlUblas  aro,  ur  tha  n 
parth  BMuuLiilcal.    !□  a  sr«at  manj  of  tba 
•ratwD,  Iba  Ant  oonaonaBti  to  nuke  Uuir 


Uutr  maptmimaat  an 

latriala,fr-p-m,  aod  Jhaaa  ara  alaaoot  always  initial  at  Srct,  am 
AaaL   nia  eaor  eoaaoaaat  m,  oombiaeil  La  thla  war  with  tlw 


andar  eoarid* 
tiia 
aad  Dot 
I  eaigr  eoaaoaaat  m,  oombiaeil 
T«w«l  o,  jrlelda  th«  ftunitiar  oombinatioo  mo.  wbi«h,  by  i 
radnpUaaUon,  baaoiUM  mamia.  In  a  timilar  auanar,  Pav«.  t< 
I  afterwanU  baby )  and  the  like,  ara  ciBaatrnalBd.  The  laMui  ara 
not  alwaji,  however,  the  flnt  eonaonsnlal sooBda  utterad.  aoaaa* 
Umea  the  gutturaU  (g  or  k)  prw^ede  them;  and  the  two  oonaoiianta 
which  ara  oanally  the  Uet  to  appear  (viz.,  r  and  t'l  are  tiaad  1^ 
■omo  nhlMreD  qult«  e&rly.  la  the  caae  of  the  bov  A.,  tba  Stat 
aound*  wert^  euttunil,  gg.  thoufcli  tba  oarUaet  combiostion  waa 
mam-mam,  lUMd  in  irymg.  At  Sve  months  "he  dropped  the 
throat-MaiEida  allBOateBtirely,  and  begau  the  abriU  enanciatioD  c4 
voweU ; "  and  at  alx  months  ne  lowered  hla  voice  and  began  to  osa 
Up'Miunda,  idroaltaneQaaly  with  the  cutting  of  his  first  t«eth.  la 
•nifltier  rime,  m  appeared  as  the  ftnt  ponsoiLant  in  the  second 
month  and  was  folTowed  hy  b-d-n-r,  occasionally  g  and  h,  and  vary 
rarelj  k:  Iha  flrst  syllables  were  pa-ma-la-na  (").  LobisoM 
observed  the  coosonante  in  this  order  :  m-rurj-o-p-d-t-l-n'S-r; 
■jdanuod  In  thla  :  b-m-n-dt-g-w-f-ck-k't-r-ach;  and  Dr.  Brown 
lOMbi  b-p-f-r-m-g-k-hl-ttl-n  ';■•;.  In  eoBM  caeea  Dearly  all 
MrUablaa  bare  been  oorrc^ctly  pronouncvd  during  the  Ant  half- rear 
i')l  vUta  In  others  progreas  u>  much  slower,  very  few  aylluilea 
Mfagaartalnly  mastered  before  the  ninth  month  (*■). 

Wa  may  sometimes  obeorvo  horo  also  the  bonnninga  of  Toeal 
ItnltaUon.  The  t>oy  A.  waa  observed  to  "vatoh  attentively  tba 
Up'lDOvemnnta  of  hia  attendants;"  and  other  observera  have 
ramarknd.  rrom  about  the  fourth  moDlb,  "a  curlotu  mlmipr>-  of 
OQiiviTimtJun,  laihaMag  espodaUy  the  cadences,  ao  that  pprsooa  in 
Iha  ailjotnlng  room  woold  think  oonvravatlon  waa  golug  on"  \*  ).., 
Tlia  same  tmng  vaa  obaerved  in  A.  a  Utile  later. 


AMond  Ms  JfontJts.— Most  ohildren  make  a  very  marlcud  advi 
doriag  this  period  Id  the  Imitation  of  soanda.  In  the  intentional 
of  loundH  with  a  meaning,  and  in  the  oomprehennion  of  the  mean- 
Ingn  "I  wonU  mxl  xnnUuruH.    The  actaalvooabDlary  of  moni  children 
at  Udii  ugu  la,  howovcr,  oxcoodlng^  sniaU.      Many  cbtldrco,  a  year, 
tM,  ouiMl  apa«k  •  ilogle  word,  wblle  the  average  vocabulary  dc 
not  probably  axeaed  half  a  doien  wordii. 

A  new  advnnoe  nnoompanlcfi  tho  rise  ot  aotlvn  hearing,  and  tfc 
iDoraaslng power  o(  attention  In  the  third  Lhr^e  months.    Tfaechll 
beoliiM  to  kHOji  a  itort  of  limn  to  moHlc,  In  whioh  he  ahowi  p1eai«ur«!^ 
and  chin  ntniiiKi'Ki'iUtminit  Htimu]nt«e  the  producMuiiof  nr-u'mnmda| 
(  "  >.     Ho  ilrllghta  in  being  carrlod  about  with  a  gnllopin^  rhythmic 
motion,  nnd  wll  imaok  tiia  IIiih  and  ]lUtke  other  aoundfl  In  imitattof 
of  chirping  to  a  horse  (M^,    IIu  pste  hIa  hands  tOE^thu  iu  U 
Uoa  of  tba  aoooiopaaylag  motlooa  in  a  niiraorj-  rhyme,  and 
Umca  OUdtM  aakUempt  to  say  the  words  also,   Hcshowaa  foi     _ 
for  ringing  the  changes  on  cftrtaJn  syllables  which  he  haa  learae 
varying  and  redapllcating  :  e.  a.,  mama,  baba,  gaga,  rutna,  etc.,  an<i 
other  loHB  iDtelllgible  comblnaUons. 

He  uiidi>rHi4iiKl«  many  words  which  he  cssnot  prononnoe,  and  hsl 
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firx>noIlnl:;<^H  somo  in  a  mcchAnicAl  wnv  without  nndffntanilinjr. 
«  kuowa  each  member  ol  bbe  liou«ebold  b>'  name,  and  will  ri;acQ 
A  Uacuit  to  the  penoD  tuunfrd  to  him.  He  kiiowi  the  priiiolpal 
part*  of  hia  own  body,  and  will  point  to  them  when  uk«il  (M)  ( >  ), 
Tbe  word*  papa  and  mama,  wltoM  nupriaing  onivctsallty  nuy  b» 
partly  aocoonted  for  by  the  phyalolo^oal  law  of  eaae  (the  sound 


noM  Mwilr  produced  and,  tb«r«fore,  enrllaat  oted,  belos  aaturally 
■noelMea  witii  tboM  peraona  whose  preaanoe  arousM  tbe  earlleat 
and  BUMt  vivid  emotloiu  and  ldeaa\  are  by  many  children  at  this 
time  InbellEs^fMittv  ti»e(],  thouKh  eonie  are  later  In  thia. 

Imitation  usually  makoe  rapid  ntridcn  iti  thin  period.  In  one  caae 
(MtBrea  ware  Imltstad  at  eight  months,  and  words  at  nine,  If 
•ODkeoiM  ia  being  ealled,  the  child  ai^a  caIU  loudly.  In  auother 
aaae,towarda  the  end  of  the  child's  first  year,  be  began  to  imitate 
Uw  aooadB  nuule  by  animals  and  inaoimate  objecta  \  * ).  Siglamund 
obaarved  the  Instlnot  of  imitation  Bhowine  itaelf  in  the  third  quarter 
of  the  flrat  year;  the  reduplication  of  tyllables  composed  of  a  labial 
or  dental  consonant  and  the  vow«l  S;  and  the  more  frequent 
oooazrenoe  of  syllables  in  which  tho  vowvl  is  Initial.  Champney's 
fihUd  diattnctly  Imitated  tlie  intouatioa  ai  the  voice  when  any  word 
or  eeoteace  was  repeated  to  him  several  times.  This  h»a  b«en 
obeerved  olao  in  other  cases  ( m ). 

Cbfldren  who  are  able  to  nae  a  fow  words  nt  this  age,  show  by 
thair  nse  of  them  bow  Inadequately  defined  is  their  meaning.  A 
KUa  ulrl,  who  had  learned  to  say  !t  nil  (all  gone;  and  n<t  tf^ 
CMSogeri'i,  applied  Uw  Utter  l*irm  Uj  herself  whun  falling  liown 
(k).  Bnmphreya  says  the  child  he  obsurved  was  able,  at  this  time, 
toaame  many  tfalnga  correctly,  and  to  pronounce  all  Initial  conso- 
■mle  dUtioclly,  except  Ht-t-d-t  and  t.  8omo  final  consonant*  were 
tadlrtlnot.  Another  child,  ai.  eleven  montbe,  know  what  giilm  f<i{r 
Wmnt.  and  renponded  with  tutu;  he  alao  answered  adim  yjilii  lutaa, 
b  Uila  oaae,  ib«  first  aseociution  of  a  sound  witJi  a  oonoept  was  ec, 
«Uefc  ^««Bt  tMt  f  ■  ).  A  boy  of  t«n  months  need  Intelligently  the 
VBtde  wutma,  AggU  (Magffie,  this  atterwarda  beoame  Waggiej  and 
addte foHntie).  Ateloven  months,  iroji^wasHhortenedto  lV«9,  and 
odAs  to  ott  (A).  Another  at  eaven  months  utmi  to  wave  his  hand 
•od  »My  tata  at  parting;  and  one  day  be  did  this  when  a  closet  door 
waa  opened  and  abut  aicaln  C).  Talne's  little  elrl  at  twelve 
Mutni,  on  learning  the  word  bfftr,  as  cdnnected  with  tbe  piclure 
of  tbe  infant  Jceas,  afterwards  extended  It,  curiooaly  enough,  not 
to  aU  bebiee,  but  to  all  pictviree.  Oc«fl«onaUy  a  wora  is  invented, 
■Mk  ee  the  word  mum,  reported  by  Mr.  Dwwln,  which  the  child 
■ad  with  an  interrogatorv  sound  when  asking  for  food,  bot  also 
"m  a  eubatantive  of  wide  Hifjmitlcatlon."  I  observed  a  similar 
feoBral  nae  of  do.  In  the  case  of  F.  In  another  case,  the  word  bo 
was  (teed  to  signify  an>thlnK  that  pleased  the  child.  The  words 
mawta,  papa  and  txthi^,  which  h^dhwniwod  for somt!  time mechanic- 
a&f,  were  dropped  abont  the  middle  of  this  period,  to  be  resumed 
ftve  months  lat^r,  "  when  they  were  applied  to  their  proper 
obtoda"  /  ^*  I.  Sully  obeerved  in  the  beginning  of  this  period 
fvhlcb  he  caUs  tho  la  la  period;,  th^  ri«e  of  sDontAoewis  articula- 
ttoo.  Combinations  of  syllabieB  were  gadoenly  bit  opon,  and 
n^Siafeed  witbont  anymeanlns,  except  as  IndicationH  of  baby  feeUng. 
Lang  4  indicated  sniprioH,  itnu  "n  kind  of  o,  formed  by  sucking  In 
Aeneath. Indicat«d  pleasure  at  some*  new  object"  (**).  In  one 
L  Uttle  sentence — which  really  conelafeed  of  two  wcwds — vaa 
[  by  a  child  at  the  close  of  this  period.  He  said: 
'  which  meant:  "  Pepa<  take  me  to  mama"  (*-"). 


u< 


IHiCT: 


n*  wlda  dIflMrasioee  unoog  children  make  It  onaafe  to 
Mi7CeD«nlliaUom,ezoeptoii«.  vU.,  this  iwifinmtliilf  jnn  nnniniii  _ 
b«  par  aceellaweB  tlt«  p«riM  of  um  Hm  of  imitatioa.  Bbm«  children, 
bdw«T«r,  ar*  aa  br  adTaDoad  at  the  begi&nine  of  this  period  as 
othara  «r«  at  iU  end.  [^hapa  It  ooght  uao  to  be  remarked  that 
the  afaUd  who  Bhows  agreatpreoocl^  in  Lmltation.  or  In  loandng 
CooHiah,  will  not  nM^MaiiiT,  on  that  aoooaot,  torn  out  a  mora 
tnbaUlEent  child.  Imitnlion  doea  not  reqtdn  ■  loii  U^  diigreB  of 
mental  acuteneaa,  and  the  child  who  baa  been  nOW  la  CJEua  tmqi 
In  the  end  surpass  his  more  preoooknu  oonpanion. 

TlMrd  Sf*  MoafJU.— While  the  child  ia  laandng  to  walk,  them  ts 
very  ofMn  A  ibaadBtill,  or  even  a  ratrograde  movement  in  the 
macMr  of  speeeh.  After  waltdng  hi  maatored,  the  ac:(]  iUhIUou  oI 
laocDSCQ  BMs  forward  anlo  with  Krem^r  tncilitjr  ihnn  cv«r. 

During  tola  third  period,  marked  pro^reBa  is  osuallY  made  in  the 
cndarrtaading  of  words,  and  in  their  inteUiceDt  sppUcstlon,  tbooch 
tbe  ToeaboUrv  la  ttUl  very  limited,  and  the  pronODdatlon  in^er- 
fM(.  DUBctilt  soands  are  oml(.t«d,  or  replaced  bjr  esider  oaat. 
SonMlntaa  the  changi-  in  one  oonsoDant  has  an  InfloeiiM  on 
anothef  which  precedes  or  toUowa  It.  In  longer  words  and  comM' 
Batfons,  only  the  prominent  part — Che  accented  nUsbIn,  or  the 
final  sound— is  rtiprtxluciid.  A  final  it-  is  often  added  to  words. 
The  child  asys  dinnt^  for  dinner,  ninnie  for  drinA:,  and  bfdd^  for 
bread.  Other  Imperfect  pranonclationa  are  :  aj>y  tee  (apple  tree), 
pfecv  IwoJfc  (piot«r«  book),  gamy  or  itonmc  (grandma),  pee  Cpteaaei. 
jMM  (pencU),  mo-a  (mort),  W  or  M  (hone},  Baibert  (QUbett),  3W 
(TopfJ,  Ka-kafCnrrv-/,  and  A'afcw  (Xaty). 

Biost  children  at  this  age  understand  a  great  deal  of  what  Is  said 
to  th«m.  Huoh  phnuit^  so  "brinff  the  ball;"  "come  on  papa's 
koeej"  "rodown;"  "cmme  h€ire;""'give  me  a  kias,"  are  perfeotlj 
onderatooS  and  obeyed.  Parts  of  the  child's  body,  as  eyes,  noss. 
ear,  other  ear,  hancl,  etc.,  other  pervon'Heyes,  t^HrB,ct<\,  arepolntM 
to  when  named.  Artiol«s  are  fetched,  carried  and  put  where  ons 
commanda  f  A  >,  (F),  (W). 

Some  uhildreu  begin,  towards  the  end  of  this  period,  to  express 
tbcmpwlvofi  in  i»liort  eent«tic«s,  which  are  usually  elliptioal,  or,  ai 
Romi\iif«  KAvn,  "eenwnce-words,"  onljr  the  most  prominent  wovd 
or  wurda  in  thu  9eiit«<n€^  being  pronounced.  E.  g.,  la  (Uuink  J/OH), 
rue  (lake  wie  oii  i/our  tnee;  i  »  ;:  dtt  ojf;  d*I  wp;  uwcrs  eoiM  OsorgsT 
fwhrrv  nrr  Unfttt  Gtrfirge't  iron.ig  Tj  (  M  );  mo-a,  mama  C^ivs  me  mort, 
mama):  dao  (UtJof  tne  doum/rom  -my  chair)  (  ■ ).  Many  comblnaUoiu 
of  woraA  are  made,  which  tall  short  of  the  dienity  of  senteBoas. 
E.  g.,  mama  dfta,  diitg-ii-ling,  etc.  A  lioy  of  e>Kht««n  montllS 
"  knows  the  liiat  words  of  many  of  Mother  Qooec  melodlea,  as 
mooit  O;  ploes  0,-  bare,  &are,  bare;  putting  them  in  at  the  rutbt 
tim<-.  etithuKlaatloftl^'*  («). 

Unm«  words  are  Invented  by  the  child.  E.  p.,  the  word  (^^i  which 
Taine's  Uttlo  girl  fiponLnnuoujily  iiHed  vui  a  sort  of  general  demon- 
strative, "  a  Hympalhetic  articulation,  that  she  herself  haa  found  Id 
harmony  with  all  fixed  and  distinct.  Intention,  and  which  oonse- 
qoently  Is  nasoo-lated  with  her  principal  fixed  and  distinct  in tentloM, 
which  at  present  are  deslroB  to  take,  to  have,  to  make  others  take. 
to  look,  to  make  others  look"  ("  ).  The  same  child  invealed  the 
word  }uim  to  alKiiIfy  "nouiething  to  eat,"  just  os  Darwin's  boy  used 
mum.  (or  tho  same  Dur(>oae. 

The  love  of  rooHphcation  ahows  Itaell  very  dbtinctly  now,  as 
indeedlt  haa  almost  from  the  beginning;  no  donbt  for  the  physio- 
logloalraaaoQ  that  it  Is  easier  for  the  vocal  organs  U)  vxeaote 
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fBovement  over  again,  to  wblch  th«y  sre  sdjiutod,  itnd  which  Uiey 
bST*  performed  onc«,  Chan  to  adjimt  thetiuielvHH  to  a  new  mow 
DMnC  Ver>'  protiHbty  t hv  Iov«>  of  rt^petition  Htiil  "Jingle"  which  Isso 
ootloeable  in  children  (and  which,  an  Slglamimd  fta-ya,  Uen  at  the 
fnnrifl'""  of  rhyme),  aluo  eiiMni  tut  a  factor  here.  Kumoroiu 
flxamplM  of  the  ODonutopoetio  "■'"'ng  of  *"'"■»'"  and  thingn  may 
tlM>  M  obeerved  at  thte  tUM,  tboash  mtay  of  tbeee  «re,  no  doobt, 
ialiftfeed  from  grown-np  people.  One  or  both  of  thMe  tendenciea 
WMf  be  obe«rved  In  mcb  axpraaitoiiB  aa  the  fotlowlnf^:  doda, 
■tuniA,  popa,  tmiuMi  Cviolw^,  *i»A  wnh  or  oua  oua  or  bow  unato  Cdojjj, 
n  «i  r|f«3|  *>i  ni  fntoej,  I»  ko  fchicken),  puff  (viindj,  maek  fuoisle 
fduck),  goaoh  or  tuiulu  raff  roJffn^  obfecUj,  oopoo  t'MoIej,  too  foo 
fatrt),  tuppa  tuppa  lee  tpotatuiy  etc  The  nhitd  imitates  loften 
•ooDteneotuly)  Coe  soande  niAdo  by  thv  dog.  cat,  Bhcvp,  ticking  of 
clock,  etc.,  while  many  Boonde  are  reduplicated.  The  opposite 
pTOoese,  &  epODtaaeoas  cortaUing  of  certain  words,  may  be  aome- 
niN  noticed.  In  one  case  ft  boy  of  flfteea  montbt  oontracced 
papa,  namo  and  addU-  Into  pa,  mn  and  ait  re«p«ct]v«]y,  having 
Mver  beard  any  of  these  latter  words  (A). 

Imitation  Is  now  very  atrong.  The  child  attempts  to  repeat 
Bwytbing  he  hear*;  but  itome  sounds  give  him  difllculty,  and  the 
ihttts  to  which  he  reaorts  in  such  ca§cH  are  of  very  great  Interest, 
nia  boy  R.  used  to  aas  nana  (or  thank  you,  and  dU  lavl  for  gtil  cauaht 
(b  play);  hot  the  pnnwe  ezcMw  me-  wan  u>o  much  for  him;  lie 
tlnmriii  II  naed  ShS  In  It*  place,  with  a  rising  inflection  on  the  second 
■rOable.  Knglng  ia  often  imitated  better  than  speech.  A  boy  of 
(rartean  montha  "  esre  back  altttle  long,  in  the  right  key"  (■•■"j; 
■ad  another,  In  the  alztaaDth  month,  knew  some  aimple  Uttia 
kymcfl  ( 1* ). 

Bot  perhaps  the  roost  intereating  thing  of  all  at  this  time  ia  the 
padtial  "clearing"  of  the  childish  concejite,  h«  indicated  hy  the 
Heady  circnmsciiption  of  tho  spplication  of  names.  Even  yet, 
howeTST,  names  are  applied  maoh  too  widely;  much  more 
Bcperienoe  la  oeoeaeary  before  they  accjulre,  in  the  voung  mind,  a 
claar  aad  definite  conaotaUoo.    {Even  is  maiviro  me,  most  of  our 

ItMMepts  are  atUJ  very  baay  and  ul-deanedi  and  it  migbtbe  allow 
lUe  to  deaorlbe  the  whole  prooeia  of  intelleotast  edocation  a*  a 
■opaaa  of  the  clarification  of  the  concept.)  It  la  Interwttlng,  also, 
'  note  how  the  principle  of  Kasociatlon  enters  as  a  factor  in  the 
detomilllilllon  of  the  application  of  the  name.  When  a  child  calls 
the  moon  a  lamp,  or  applleri  his  word  t^  fbutlj  to  orangee,  bubbles, 
rad  olber  rounu  objecis;  ciills  ever^thiDjrAotiiiDotD  which  bean  any 
aort  of  reaemblonce  to  a  dog  (  " )  (Inclumngthe  bronze  dogs  on  the 

,atalroaae,  and  the  goat  in  the  yajrd)  (");  appUee  hla  wcnrda  papa 

[ftod  mama  to  all  men  and  all  women  recpeotlTelT;  makes  his  word 
r*H«  do  duty,  not  only  for  knife,  but  aUo  for  scissors,  shears,  $i«kiej 
•to.  (");  saya  64  (balh)  on  seeing  a  crust  dipped  In  tea  (•*); 
applies  OH  rauisj  to  ehair,  foolgtoal^  bfnch,  uUHng  down,  sit  dofon, 
ace.  (**);  jmimI«  ^fMrda;  or  atia  (gimtr  tir  io»ti  to  nil  eorte  of  die- 
appear anoea;— It  u  evident  that  one  great  striking  resemblance  haa 
orvertfiadowad  all  dlflarenres  In  the  oblects.  Another  child,  who 
had  learned  the  word  01  tut  a  name  for  onjecte  that  were  too  warm, 
exleoded  It  to  inolnde,  also,  obiecte  that  were  too  cold  (aasociatioD 
by  ooadiraat).  Later,  on  iooUiig  at  a  pictore,  he  pointed  to  the 
repreaentadon  of  cloode  and  said  61.  The  cloods  reminded  him, 
DO  dooM,  ol  the  steam  from  the  tea-kettie  ( •• }.     This  ^tltnde  tor 

Mdiinc  SAaloclet,  which  Taine  believes  to  be  tbe  sonroe  of  general 
ideas  and  ot  langiiage,  has  numerous  lUnstratlons,  not  only  in  the 
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lufUAM  Of  the  child  )iwt  leuBlng  to  •p«Ak,  boi  ala»  in  lb*  om 

words  by  anoivtUied  or  Mmi-civiux«d  peoplM.> 

fimrUt  Sir  ifontAs.— Dmiiig  tb*  lUMr  tult  of  tlie  swood  jt 
Unculildc  progrsM  te  omulfy  »>  rapid  mm  to  render  a  daUil 
arcoani  Impowlble.  We  oad  only  oall  stteotlon,  with  examples, 
goniB  of  tha  nxMt  BlrlkiaK  («*tara». 

"  hy  the  end  ot  ibo  »oco»d  J9U,"  sajTs  Scholtso,  "the  nomul 
child  c«ii  make  hitoMlf  oadentood  m  a  anort  aentenoe."  Hia  own 
oblM  was  able,  at  nineteen  nontlu,  to  nae  aentenoea  oontainloa 
iul>]e«tt  predicate  and  obJ*ct.  In  ntiothor  c»it«,  r|uite  a  complicated 
aentenee  r  but  very  eUlptioaL  onl;  the  noaoB  being  utterm),  waa 
heard  In  tnv  twentieth  month  (  i-'"  ).  In  the  caae  ot  A.,  a  senoiiw 
Mtrruw  waa  thi>  >.><.'riuii<;n  of  hi»  ftrgt  aent^noe.  Hia  fatber,  of  whom 
he  WHS  very  fond,  hud  been  playing  with  him  for  some  tiaw,  ud 
Anally,  belas  called  away,  put  lUm  down  and  went  out,  cloalas  the 
door  behind  him.  The  child  Eased  tor  a  invmcnt  at  the  cloeed 
dour,  and  then,  throwing  bimaeU  un  the  Qoor.  cried  out.  /  watU  im 
papa.  &efor«  ihla,  b«  twed  to  expr«M  hiRu«ir  chiefly  m  eUiptioal 
BMlMBOM  and  MDtaBOe-worda.  n'taen  BUgbtly  over  two  yeara  o( 
•(«,  he  OMd  to  waava  Uttla  atorlea  of  hla  own;  e.  g.,  mama  ft  wiU 
Oovrnf  (amy  kot^.  Otte  day,  whfle  lb«  dinner  waa  waJtins  for  hia 
fnther,  woo  waa  ei^eoted  home  on  the  train,  the  child  aald:  7bo(- 
fool  pomy  wtte  up  lair,  <ny  dcA,  upmr  Utpoot;  U>t)l-lovt  mote  big  nmtt. 
Another  of  hia  aenteaccv  was:  Ttikr  a  badif  bidji  to;  badie  tiehd, 
/pcpy.  The  boy  C.  utt«red  his  first  aentonco  In  the  twenty-flrat 
naonth:  flwa  momo.  Two  moutba  earlier  be  had  ua«d  aooteoca- 
worda;  «.  If.,  pajM  caelecr  (papa  has firc-<^icktrtj.  In  the  tweo^- 
fourtb  montlt  be  told  quite  an  extensive  story,  in  which  the  veroe 
were  not  expreMtd.  Even  oomponnd  Baotenoea,  and  eentenoea 
oontainlug  aiibordlnate  claoses,  are  often  mattered  before  the  oloee 
ol  thia  period  (** }  ( " ).  SometimeB  verbal  Indeotiona appear:  e. a., 
naHgMy  baby  Jfchde  ^erwyif  (  >i.  Another  day  the  aome  ohUa  aalo 
tomad  tor  cam*,  thua  tineunacioimly  rebnVing  Um  Inooaaiatent 
BngUah  luigiuige.  lnt«rrogatlvo  aontonoea  appeared  in  another 
oaae;  e.  y.,  iirherr'a  jntaayf  and  neKBtian  was  ezpreased  by  an 
aOlrmaUva  aautonoet  with  an  emphatic  no  tacked  on  at  the  end, 
exactly  m  th«  dtaf-motea  do.  Maav  of  theae  primiUve  eaotencM 
are  in  the  imparalive  mood,  and  many  arc  still  "  senteooe- words." 
Moat  ohlldren  talk  n  great  deal,  and  'gestloulate  profnaeLy,  at  thli 
time.  Tlmlr  nx|iri>Ralona  or*  ooncreoA,  and  abstract  words  are 
aToldod  n«  fiir  hm  poeiuble.  A  little  boy,  on  aselng  tbe  piotore  ol  a, 
half>srowti  Ind,  «|>okL>  of  It  aa  a  little  ba&y  ma»  (A).  Anything  tbi' 
haa  rhyme  or  rhythm  la  moat  eaaily  picked  up.  A  tittle  neohew  < 
my  own  waa  ab)v,  at  thin  »|cb,  to  ainn  a  large  number  of  little  aoi 
and  hymiia,  jcItIiuc  tbu  melody  quite  oorroctly.  Anothor  boy. 
twenty-one  montba,  on  heariag  the  milkman'a  bell  in  the  morni 
Uf>f  d  to  nny :  ifU;  moii  mtic  VOtt,  vntmp  horn,  Iom  dof,  ki**  maid  » 
fiorn ;  or  peeping  through  tha  fane*  at  the  cows,  woold  sing:  Mo 
eo«i\  riioo  «>ui,  huwitr-do  OOW  (*). 

The  child's  progress  la  marked  here  by  hla  gradual  moalery  of  i 
peraonal  and  poBaesalve  pronoun*.  Tnese  ar«  p«culiarly  difficult 
Tor  the  average  cJiIld,  and,  according  to  Eeg^r,  are  nut  uaualiy 
attained  ontil  near  the  clotid  of  the  aecona  year;  according  to 
others,  mnoh  later  still  ithirticth  month,  aocorditig  to  Undner'i, 
Previoos  to  uaetering  the  /,  the  child  calia  himMlf  by  hla  proper 
name,  or  by  the  name  ba6y,  a*  he  may  have  been  taagnt.      Wbeu  / 

'8*K  RMwom*  MwKtol  BuntmHon  in  Itan,  chsp   *. 
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It  !■  (rttqoeBtly  enployed,— quite  coniiistoiitly  from 
wtet  of  Ti«w.^Dot  in  tl>«  flnt  ponoQ,  butin  IhaMtcnixJ- 
iAUMtn /*no  himself  you.    One  child  u^ed  the  word  / 
•■««riyB«  the  nineteenth  month,  but  often  Axchmnged 
pruper  nsrae  (").     Another,  In  the  tw«nti«th   month, 
■■ir  by  his  pruiicr  name,  but,  a  month  later    aald  nw> 
»(•*)-    Anotner  spoke  ot  ihf  as  a  personality  hi  hor 
month  ( >* ).    Another,  at  two  yean,  often  uiwd  lb» 
•alng    tfOttr,-    K.g.,    let    ttte    i/ft    up  on  my  lap  (*). 
,  wk  the  iwiie  sao,  still  speaks  of  himself  ea  baby  In  ordinary 
'  «k  In  great  oenre  says,  I  tuant  il,   and  in  great  fear  itaya, 

!■«••,  almoat  all  the  aoundu  ar«  mMt^rod  by  th«  «od  of 
mar,  but  from  the  otwr^ationa  at  hand,  this  may  b« 
IM  exception.    Most  children  still  have  difflcaity  with 
nda.    Some  of  theae  <tifncull.t«^«i  arotieen  in  thi*  follonr- 
'amlei,  xftatin  il/wrv  il  i»i,  rt  ivesi,  yleg  <^if:  note  dlffl- 
•rtUi    mitiaj    Toweii,  oken    lopea,,    taxh    i muMtache > ,     th'od 
daw   'gumj,    t'H    dttuiwl),    tipjiprmtixr  ii-lrrnfitTj,    iiobeUa 
),  6in«Miean  ^AanMters;,  nw  jm   fail  right  i,  *rtto  (ecUar), 
'  >,  il  da  (tit  then}.    One  observer  reporte  a  special  dlffl- 
s,s,  d,a  fc,  t,  n,  0,  T  and  t  (*").    Another  nays  that  at 
-— JBtha,  tbe«ounaa«,aA,oh  and  J  w«res«aeraUy  indisbmcti 
,s«»d/ir«r«  formed, but  not  w«Ild«v«iopod.    On  thoother 
'  g  appeared,  o  vaa  naatered,  1,  p  ana  t  as  final  eonso- 
I  to  be  tued,  and  k  became  a  favorite  Honnd,  iiiu>d  in  many 
Uasta  vere  more  at  command  whon  rinal  tliaii  whun 
I'WWli  abort  A  was  jnat  beginning  to  be  formed.    In  the 

month  the  aoDndaof  ch,  faDd  tk  were  nbiJ]  Imper- 

ttod  Hand  of  th  beinir  replaced  ay  •  and  thv  soft  suuixi  by 

*i  later,  r  was  still  gc-ocrully  replaced  by  I;  when  s  cnmo 

Mr  consonant,  one  or  the  other  was  dropped,  and  k  wa« 

I  emfnaed  witli  p  or  I  ( * ;.    In  another  oaae,  the  double 

If  made  ile  first  appearance  at  the  end  of  the  second 

MflttD  many  examples  of  the  Inadequate  limitation  of  the 
bene  case  the  word  fioor,  which  waa  learned  as  an  ex- 
ist pl^,  was  applied  on   ot^'eoiuon   or  any  sort  of  loss  or 
~^  '       rer.  ancl  waa  even  used  in  speaking  of  a  crooked 
I  *ntn)  with  which  toya  were  menaed,  became  a  unlver- 
'  for  all    ■ 


Mqsimd  the  word  »k'ad  (lAreoa),  broken  thines  wore 

■o  v»o  olaasea,  vH.,  those  that  were  to  be  mended  with 

>tb»t«ereto  be  mended  witheV(Kl(36).    Behneyu,  in 


▼u  at  flrat  the  name  for  nil  umall  frulta,  b\it  after- 

» isatrlcted,  yielding  a  portion  ot  its  territory  to  gape 

'■''*'■  Another  little  hoy  extended  his  word  gee-gee  i,horM) 
^*>KXOt  an  OBtri«h.  and  a  bronte  flgvire  of  a  ittork;  and  his 
'^f*''ypUi  to  apatch  of  rvddish -brown  color  on  the  manlel- 
*  )•  f**l.  The  Doy  C.  applied  the  word  boke  (broke  I  to  a  torn 
Jsf ;  and  ft.  e««ndert  hlo  word  iM  (door  l  to  every- 
B  Mopped  up  an  openinjt  or  prevented  iiii  exit,  iin-ludlng 
^(  *  tools,  aad  the  Uttlo  table  that  faatened  him  In  his 

vUldren  of  two  yean  ot  aee  will  oaaally  aUempt  all  sorts 

<■-  Imitation  of  otberg,  and  will  practice  on  new  and  dlffl- 

'lUODs  with  great  perseverance,  sometimes  carrying  the 

*«9(igh  several  stagea  of  transition,  ontll  It  finally  asaumea 
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rv.  A  child  of  one  year  tued  e(zl>t  words,  seven  of  which  were 
Boons,  and  one  an  adverb.  The  loiUal  aoanda  are  b  ((ourUmeii),  m, 
p,  d  and  «  (once  vach)  (T). 

V.  The  boy  B.  bad  at  command  abont  twenty  worde,  thirteen  of 
vWoh  were  nonna,  and  fonr  of  five  lnt«r]eotlonal  worda.  Porlnttial 
■ovnd  b  waa  p«rf«rr«d,  then  p  and  I. 

VI.  Another  child  Ih  reported,  at  flFt««n  months,  as  having 
"nUabln,  bat  no  words  "  ( '• }. 

vn.  A  girl  of  «event««n  monlba  in  reported  as  U8inK  thirty- 
Sre  words,  twenty-two  of  which  ore  noans,  (our  vcrbii,  two  iidjec- 
Uvea,  four  advcrbH  and  three  interjectionH.  The  initial  Bounds  are 
4  C^igbt  times ;,  «  (four),  m.  It  and  ch  (three  each),  p,  (,  k,  a  and  y 
(two  each),  i,  j,  n,  0  (one  cacb>  (L). 

VUI.  A  girl  of  twenty- two  months  nsea  twAnty-oightwords,  die- 
ttihntedaa  toUowa:  Noiuui  alxteen,  verba  three,  adjecti%-ea  three, 
sdverbe and  Interjectlona  Ave.  Tho  Initial  hoqikIh  ore  b  (nix  times), 
d  (flve),fn  (four),  p  (three),  g,  h  and  fc  (two  eacb),r^  i,  n  and  o 
(oDeeacfaXO). 

IX.  A  gb*!  at  two  years  employs  thirty-six  words,  distribated 
■a  foDows:  Nouna  diictecn,  iidjrotivea  four,  pronouns  three,  verba 
Itfvea,  adverbs  three,  interjoctions  throe  (G).  Initial  ooundit  are  p 
(five  tfmee),  m,  b  and  w  c«ach  tour  timea},  g,  k  and  A  (each  three 
llBM],  d,  i,  K  and  r  (each  twice),  a  and  o  (eocfa  oaoe). 
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If 
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g 


■/«3.U| 
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frPmT'**"g  *****"  vtutmhmim.wta^  ia  find  Home  interMUai;  fftoU 
liH^  on  buis;aa|c«'growtli,  txrtb  on  the  phyaiolo^oal  and  on  tho 

ftar^S^ptof  «rftb  r«gard  to  th«  relative  frequency  of  the  variooft 
of    ■pepch.     the    tollowlnR  tA\>U>  ia  instructive.    01  tlte  five 
roar  bundxed  wordii  comprijiing  these  vocabularies.' 

80    per  cent,  are  noona. 

"  verba. 

"  atUvcttTea. 

*'  adverba. 

"  proaooiiA. 

"  porvporiUona. 

**  mtcojeotioiu. 

"  conjuactiooA, 

100.0 

Ol  the  Dooju.  inm  than  oaa  per  oeat.  are  abatraot.    t^aaily  all  are 

ot  pereons  or  familiar  objeota.    The  majorltv,  la  tliu  eiirlier 

to  be  Dted  almost  with  the  force  of  proper  nouns,  u 

baa  alao  obasrved  ("}.    The  adJoctiv^Aftro  mostly  tho«« 

temperatore,    cleentlnese  and  ita  opposite,  and  slmUu- 

Dotlonfl.    TMb  table  alaocorroborateaSigiainDnd'aobaerva- 

rUiM  (he  conjunction  la  ««ptfciallv  difficult  (■■*).     Another 

ulaon  ot  the  above  taole  with  a.almUar 

arts  ot 
aaya 


ao     " 

•    " 

B     " 

t    •* 

t    " 

1.7   " 

M  " 

_  point  ia  the  oompailaot 
aboWlnK   the 


relative  freguenov  of  the  varloiu  pai 
!■  ordTuuT  adnlt  lauguaice.  Protenior  Klrkpatrick 
Ihs  words  in  tho  EDglLsb  langu^n, 

M    per  oent.  are  noona. 
11      "       "       "   verba. 
a      "        "        "    adjectivM. 
A.ft  "        "        '*    adverbs. 

Am  iB^^OTiact  consideratton  la  Involved  here.  It  we  look  only  at 
'  ~  of  thMte  two  tabtee,  and  coiwlder  the  cbild'it  words  by 
tt  will  aeem  that  the  nouns  have  gr«atty  the  advantam 
aer  parte  ot  ^meob.  But  such  a  concluaion  obvloouy 
b«  drawn,  unless  a  comparison  of  the  child's  vocabulary 
•ftb  that  of  the  adult  Juatlfles  us  In  so  doing.  In  order  to  show 
Asa  Ibe  obUd  learns  douqb  more  eaallv  than  verba,  we  must  be  able 
to  Aow  that  the  oomber  of  his  nouiu  Dears  a  larger  proportion  bo 
'  of  noons  be  will  use  aa  an  adnlt^  than  the  oomber  of 
I  bears  to  the  nomber  of  verbe  he  will  use  in  adnlt  life.  To 
.  tits  inatt«r  symbollcaUy, 


La* 

Ajid 

Lac 


V  - 

T 

V 


Iha  psoportloa  of  doqiu  In  the  child's  rocabalary. 


K    '* 


verbs  " 
(I       11 


man's 

chlld'a 

man's 


Than.  U  Che  child  learns  nouns  more  eiulty  than  verbs,  the 
ftvyomm  of  n  to  N  will  be  greater  than  that  of  v  to  V.  But  on 
emmpawinf  t.he  two  tablM,  the  very  opposite  Is  found  to  be  the  oaae. 


I  IhM  Mlow,  I  !>*«•  Ukwa  tti«  Ub«nr  to  inctadr.  klODC  wllfc 

.  lh<s»fl<frofWorHoM»i  («l,siid  rroCinor  llumphrpr*  .(*>>■ 

1 1  ke«»  itMUM'*  pfcOMtloallr  (or  tbapurpoM. 
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For 


If 


Ba» 


"V    - 


Is  oUmt  word*,  th«  eUld  of  two  yMi*  bM  madi  ima-ly  twieo  u 
noob  progrwH  In  laandng  to  obs  «art«  ■■  fai  tsmrias  to  nae  aotMu; 
■oooraoK  lo  my  taUat  of  cbUd-luiyiH(*  uul  Ftotemor  Efrk- 
paMofc'a  tabia  of  adalt-bHiKDan.  A  ooDipailaoci  of  lb*  adjective* 
Bad  advarba  In  tba  two  tabua  joBttflea  a  rimllar  conchialoti  !□  favor 
of  tba  advn-b.  To  niT  mf  od,  Uila  fact— whieb,  so  far  ai  I  know.  ba» 
baanbttberto  ovarlooked  hy  all  wrften  on  chtld-iaiiKaage— pioateiw 


graai  Talne  (or  pblloloiQr  aad  podagon*  aa  well  aa  tor  payobolosjr. 
^  tba  Orat  pUoB  it  •apporta  the  new  Oat  Iba  aoqnItioD  of 
lAiupHM  ia  tba  indlvldiuu  and  lo  tharaoapwoaedabyalMUarrtagai 
ud  MMig  ctmUar  Bnaa.  Xax  HUlar  mt*  tbat  tba  prin^T« 
llaaaerit  roota  of  tba  Indo-Oaniiaiile  lannagea  aU  raproaoBt  aettoiu 
aad  aot  otj^mbt;  that  In  tha  raoa  tba  mafomt  ideas  to  uanme  socb 
•Irafiffth  and  <rivldDen  aa  to  braak  out  bayond  the  Uiatu  of  gaatora 
and  owthe  tbamaalvea  In  worda  are  Ideas  of  movement,  acttrlt^. 
Wa  bave  found,  from  examination  of  the  TocabalarJes  of  tbeaa 
twantar-flTS  obfldren,  thnt  the  idciM  which  are  of  greMaat 
Imponanoa  tn  tba  Infant  mind,  and  00  clotho  themBcWaa  moat 
fraqiMBtly  (ralaUroly).  In  words,  are  the  ideaa  of  ocUom  and  not 
a(||M«fi,  ordMPtf  InatMd  of  being.  The  child  lenms  to  dm  a«t<oH- 
uird*  (rarba)  mora raadlljr  tban  oh(>o(-tn>nLt  1, noons);  and  worda 
daanrtpUva  of  actions  ( adverba)  more  r«adily  than  words  descriptive 
of  oMaota  (ad]«*ntlvoii). 

In  tha  stioond  |)]ace  thli  fact  cunfirnui  Ihif  Fro«ih«lian  principle,  on 
whioh  cliild-«dncatlon  Is  coming  mare  and  more  to  be  baaeci,  viz., 
that  aduraUon  proctfxxb  moHt  naturally  1  and,  therefore,  moat  eaailj 
■ad  rapidly  f  iilonfc  the  line  of  motor  activity.  The  oblid  sboold  oot 
be  an  muon  the  rm^eniarle  of  Instruction  as  the  ageot  of  InvostiKs- 
tlun.  \Aii  him  ilo  ilt4ng».  And  by  doiiio  be  wOl  most  readily  leam. 
Il«*  HhouM  n<»t  he  pa^mvf,  but  neHw  la  bla  own  edocatlOD.  Hm 
fclBdariiarten  In  the  modem  inoAmntJon  of  thin  Idas,  hot  the  idaa 
Itaelf  Is  as  uld  as  Aristotle,  who  says,  "  We  leaxn  an  art  by  deimfi 
that  whleti  wn  wish  to  do  when  wo  have  learned  it;  we  oecome 
Imllileni  by  building,  and  hanxTB  by  harpinff.  And  ao  by  <ioine 
)tLsl  At^ta  wo  baoome  Jtut,  ana  by  doing;  acts  of  temporance  and 
(M)urnK«  we  beooma  temperate  and  oonrageous.*" 

Turning  now  to  tbe  oon^dorntion  of  theoR  vocabutarien  from  Che 
standiwlnl  uf  <-uao  or  dMouUj/  of  pronunHalitm  of  the  various  simple 
foun*J>,  we  flml  some  Inatruotive  dat«  here  also.  The  followiog 
t«bla  inowB  the  relative  freotieDov  of  the  Tarloos  aoanda  a*  initiat. 
Ib  Uila  oaleulation  no  hMd  is  paid  to  the  English  apelting  of  the 
worsts,  hilt  only  to  the  Honsds  actaally  uttered  by  the  cbild,  •" 
alreiuly  jtolnt^  nnt.    Of  the  Ave  thoiuuuid  four  hunored  wordtt 

11.    per  cent,  begin  with  the  ■oond  of  b. 
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u 
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■                    8. 
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S. 
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e. 

It 
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'ma.  nc  n.  U.  etep.  i,  par.  t. 
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p«T 

0*DL. 

b«^B 

wiUi  the  Mund  of  L 

b.2 

II 

it 

"  w. 

4. 
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11 

It 

"/. 

4. 

II 

II 

11 

"  n. 

9.S 

II 

(1 

II 

"f; 

3.1 

11 

tl 

II 

9. 

■1 

II 

11 

"  a. 

«. 
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<l 

"  r. 

«. 

It 

tl 

II 

"  i. 

2. 

i< 

II 

•  1 

"  A. 

1.3 

11 

tl 

41 

'*  th. 

1.S 

II 

II 

11 

"  «. 

1.1 

II 

II 

11 

'*  o. 

1. 

II 

II 

II 

"  cA. 

1. 

■1 

II 

II 
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II 

(1 

(I 

"  ff. 

0.8 

(1 

(1 

II 
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■1 

(1 
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'*  IP. 
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i( 

II 

<■ 

"  9- 

A.  Klftuce  at  this  t«ble  show*  how  prominont  a  pla«»  the  explodve 

e«Aioaai>ta  occupy  Ba  ioitis]  souodA  in  c)kild-luitniac«<  Tbe  TOVeU, 
OS  tbe  oontmry,  tnout;h  undoubtedly  iho  eiu-lleit  Rounds  to  be  aaea 
Innoatosfim,  art*  vory  iriFn-ijin-nr  ait  initial  not  onlv  iibHoluMly 
bat  rolatively.  In  the  EngllHti  di(.-tioniiries  the  vowel  a  ocoaples 
rc.i(irth  place  m  Initial  letter  (**),  (**);  in  niy  tables  II  occupies 
foorteentb  place;  while  the  other  vowel*  «t«n(l  Htill  lower.  Tbe 
rewon  of  tnla  ia  not  far  to  sfok.  It  is  eimply  a  ca«e  ot  tho  opera- 
tfOB  of  the  Jaw  of  physioloeloal  ease;  fi8  nnvone  may  verify  by 
prononnciiiK,  in  sacccssion,  the  foUowinK  cyllubtvii;  ap,  pa,  ab,  bo., 
oIl,  fco,  am,  mo,  ad,  da;  aod  observing  hov.'  much  more  easily  ttioee 
HTUables  are  proaouiic«^  in  whioh  the  ooiuooaut  leada  and  tho 
vowel  follows. 

Another  latijreBUnK  feature  of  this  table  Ih  tbe  high  place  oocapied 
bj  tbe  pittnrallc as uiitlal  Bound.  It  staudB  above  p  and  m,  and 
niext  to  a  and  b.  Ttila  fact  does  not  bear  out  the  theory  propounded 
bj  MrreraJ  writers  on  child-languaiire,  that  thooe  houikIm  are 
iriected  by  the  child  for  earliest  ncquircment  whose  pronunciation 
Involve*  tboee  portions  of  the  vocal  apparatnii  which  are  moet 
«BUy  eeen,  raoh  as  tbe  lips  (*),  C*).  AcoordiuK  to  this  theon% 
sot  only  Ui«  laUal  p.  but  the  eoundo  d,  ni,  /,  »k,  tk,  etc.,  ooght 
toktaBdhigh  in  the  Uat,  becau»o  the  movt^monte  involved  in  their 
fVODiiBGianon  are  plainly  viaible;  while  the  guituriU  k,  who»e 
■oveoMnta  are  abeolntely  oat  of  sight,  should  stand  very  low.  The 
to^raiy  is  the  oaae;  t  stands  third  In  the  list  of  lodtial  sounds, 
vttlle  vt,  whose  movements  are  exceedingly  obvloos  to  nlghtj 
cocupies  the  eighteenth  place.  This  neenut  to  prove  that  the  eliild 
ioem  not  loam  to  utter  noiinds  by  watching  the  mouthe  of  tlioso  who 
nttiBrtbem  in  bis  presence;  nno  Mb  opinion  Is  confirmed  by  the 
«b»ervaUoo  of  Scoultze.  that  the  child  does  not  ueaally  look  at  tbe 
HMtfA,  bat  at  the  ej^  of  the  peraon  Hpe:iking  to  him.  On  the  other 
hand  tfaers  seems  no  snfflcinnt  gronml  for  ttan  statAmont  that  the 
law  of  least  effort  is  overturned  by  this  frequency  of  the  sound  of  k. 
Tilts  snttural  sound  Is,  for  most  children  no  more  difficult  than  the 
Ubiab.  Often  it  ia  one  of  the  very  earliest  soundii  employed.  I 
know  one  obild  with  whom  it  la  more  fru(|iiciitly  used  than  oven  6. 
Ia  ibOTt,  so  far  as  my  obserrstionii  go,  I  have  no  hesitation  In 
■aying  Uiat  tbe  child's  earliest  vocal  atterauoea  are  sot  aoqoiied 
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by  Uoiiatlon  at  all,  either  of  iwand  or  of  BB«T«iBHlk,  bat  I 

■reporely  imiiuUlvo  in  llitilr  character.    Tb8T  an nafdy 

of  tee  overflow  of  motor  eoergy,  wlifoh  m  nave  seen  so 

nent  Id  other  deputin«iit«  of  the  child's  Ute;    and  lh«y  prooae'^^ 

In  the  foliowlnf;  tabin  I  havo  eiven  tho  rosulta  of  a 
ezwninatlOD    of    eovea    huadrcd   lofltaaces    of   mlapronua. 
wUeb  I  have  found  in  the  above  vovabularloa.      The  first 
ihoin  tb«  varioua  sonnda  In  the  order  of  tho  number  of  tlmea  Ibct 
are  alnised  aa  w«ll  ■•  the  ways  in  which  they  are  mifluwd;  tb 
xcond  and  tliird  tables  enter  into  more  detail. 

lo  the  foUovIng  table  the  ftnil  column  givon  tho  «onnd  miauae^ 
the  itfcond  showo  thit  numlwr  of  times  It  is  replaced  by  anotbt 
Mand;  the  third  ahowa  how  often  It  U  dropped,  without  beia| 
replaced;  and  the  fourth  showa  how  often  it  Is  brought  into  a  won 
to  which  it  does  not  belong  (not  aa  a  Hubatitute  for  aome  oths 
Bonnd,  bat  aa  a  pure  Interpolation,  for  no  apparent  reaaon). 
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mam  table  sbo^vs  tbe  relaUre  freoueney  of  replaoeineitt  or               1 
mni  Initlnl,  m«dlal  and  final,  ana  also  (In  the  oaae  of  the '               3 
r«lMn  ooooiTinK  ^^  ^^^  member  of  a  doobte  consonant                I 
icram*^.     It  nlno  gives  the  relative  frequency'  of  the  mbeti-                  D 

1  WbPB  ■  WT,*o|  ^ 
,    M«U»L  Final-  C 
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feweem  (cream  % 

tonusoUA  (tomorroTw)-                         i 

rU  j-itfl     (ttUriaht). 

lumblie    itumbler). 

Toom       (room). 

taatech    (tmtuig). 

Eakn        (Carrie). 
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w 

a 

n 

t 

b 

d 

oo 

9 
7 
7 
4 
3 
3 
2 
1 

nunole     ( milk  ). 

table        (table). 

dago        (Shlngla). 

Mtta        <oelei7). 

bampe      (lampe). 

degen       (legeii). 

apoo         (apple).      •                        , 

\[ 

B 

h 
b 
t 

n 

IS 
4 
1 
1 
1 

fla            (fl»h). 
h&ogw     ( BQgar). 
tooz           (eboeft). 

IB 

4 

s 

S 

t 
h 
r 

b 
d 

6 

8 
3 
3 
3 

tweet        (sweet).                             . 
Mate         (Hlttto).                                  1 
poofee      (piiSB/).                                 I 
aide          (ilde).                                " 

'i 

m 

S 

1 

4 

d 

k 
t 
b 

w 
1 

17 

2 
1 
1 
1 

daes          (^laes). 

bookoo     (augar).                              , 

tOM           (grocB). 

bary        (gravy). 

deMIn       (gettTng). 

1 

J 
□ 

1 

tree.         (three) 
mouit        (mouth). 
tank          (thank), 
barf          (hearth), 
nuppln     (nothing). 

1 
1 

1 

o 

S 

T 

0 

f 
t 

a 

S 

n 

r 

10 
4 
3 
1 
I 
1 
1 

1 

^^^^^^^1 

^M 

^^^1 

^^^^H 

^^^^^1 

^^^H 

Bound 

Wtaaa 
Inttlkl. 

Whui 

ibdUL 

Whoa 

riML 

WlHB 

Doubk. 

Beg^Mtd 

Tlma*. 

EXUDptM. 

E 

11 

7 

s 

7 

t 

8 

s 

16 
2 
2 

1 

bastet       (basket 
■on            (come) 
antle         (ancle) 
tanny        (candy 

P. 

7 

4 

4 

2 

p 

8 

k 
t 

e 

6 
2 
2 

nop           (enong! 
bntteray  (bntter 
kork          (fork), 
dt               (off). 

Ng. 

s 

10 

1 

n 
« 

a 

12 
2 

1 

flnner       (finger; 
tockles     ( stock!] 
lockatair  (rockin 

Th  (lAf. 

11 

3 

d 

m 

18 

1 

altogedder  (altog 
dare          (there) 

T. 

8 

7 

k 
w 

e 
p 

6 
4 
1 

1 
1 

dockle      (doctoi 
bankie      (blanke 
Jackie       (jacket 
coak          (coat), 
wawer      (water; 

Oh. 

9 

2 

2 

1 

8 
t 

Bh 

7 

4 
2 

sair            (chair) 
tUIens       (childri 
Bhick        (chick ) 

V. 

1 

6 

2 

b 
t 
d 

5 
2 
1 

gib             (give). 
Bhafer       (shovel 
Dadle       (Da\id 

N. 

1 

6 

e 

m 

1 

4 
2 
1 

battie       (bcttoi 
pim           (pin), 
lemolade  (lemon 

W. 

6 

1 

V 

1 

6 
1 

go  vay      (go  aw 
lalla           (water 

D. 

1 

4 

n 

t 

k 

2 
2 
1 

towntownt  (dow: 
vinner      (windo 
kankde      (candy 

J. 

4 

1 

d 

S 

4 
1 

demidon  (demij< 
Oekkie      (Jessie 

P. 

3 

1 

1 

b 

t 

2 
2 

bee           (pleasf 
patie          (paper 

M. 

2 

2 

k 
n 
w 

2 
1 
1 

hankie      (hamm 
Waggie     (Maggi 

1 

When 

Wb«n 
FlnaL 

Whan 

B«^«Md 

TlmM. 

ExunplM. 

-1    S 

t 

2 

1 

feel           fwheel). 
haiah        (where). 

1 
I 

3 

a 

2 
1 

winna       (window). 

1 

2 

d 
m 

2 

1 

badle        (baby). 
MiUy         (Billy). 

2 

a 
oo 

1 
1 

vera          (venr). 
cookoo     (cookie). 

1      1 

1 

t 
1 

1 

1 

tome        (homa). 
1£  lo           (la  haat) 

1 

e 

1 

bEwo        (borean). 

1 

d 

1 

Doderfeen  (Josephine). 

1 

k 

1 

Bkeeze      (squeeze ) . 

The  foUowlne  table  givei  almilar  Information  with  regard  to  t 
dropping  of  dlmcolt  Bounda: 


Sound 

When 
InttUl. 

When 
Medlml. 

When 
FlnU. 

When 
Dcmble. 

BEuupJea, 

R. 

2 

61 

24 

60 

«plCOt        [•prlc«t). 
doUa        <,dsaebtar). 

L. 

10 

37 

23 

39 

FtM  be      (iFt  me  bti, 
WittaTr    (bnitertlyj. 

S. 

27 

4 

3 

30 

BnlTfe       (boatoDl. 
[librwle    ^Krairberrr, 

T. 

9 

S 

8 

ilMUiUC^  IdbUnce). 
iBjimy        I'boi.Dftj. 
Mittln        (MocktogX 

D. 

1 

5 

6 

12 

uumjr        (uad;). 
jtamnw     (Kmndnu). 
biee*        (blindsi. 

Y. 

6 

4 

■rd            (7Brdl. 
panon       (pluio). 

K. 

4 

2 

2 

2 

t^t           <kopn- 
bMMt       (Mmket). 
boo            (book). 

N. 

1 

6 

1 

pi              (pin), 
burr          (bum). 

a. 

6 

1 

■tten        (gutea). 

w. 

S 

out            (wftnt). 
oodn't       (wouldn't). 

E. 

3 

2 

DulT         (enouKb). 
koit           (colttw). 

H. 

5 

eah           (here). 

Sh. 

4 

lltta         (Khlltten). 

F. 

3 

1 

2 

utle  pin  ((afety  pin), 
OAUuiooD  (Bftenioan) . 

Th  (,80ft). 

3 

1 

•t              (that), 
ober  air   (over  there). 

A. 

4 

fade         (afraid), 
nudda      (another). 

Th  (hard). 

2 

ba            (bath), 
mao         (mouth). 

V. 

1 

1 

Rmmiun  (wanim). 
Duttle       (6u««Te). 

P. 

1 

tatle        (potato). 

z. 

1 

DO            (nose). 

THB  I^ANOCAGE  OF  CffTLOHOOD. 
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A  vord  ot  caution  is  iwrhaiM  necvtuiary  here.     These  tables  do 

ast  thaw  accnrat«ly  the  order  of  difficulty  of  the  varioas  aouiid)), 

kMmocfa  as  they  indicate  the  miBUHf  of  the  ooutidn,  iiot  relatively 

It  Ibe  Dumbor  cf  corrcH  prvnuiiciubionH  of  each  sound,  bm  only 

idrttwly  t<o  the  total  aomber  of  imaproDUiicia.tioiie.    Forexaiui>l(>, 

kiba  Bnrt.  t*bl«  o  «eema  an  eaaier  eotind  than  b,  because  it  i»  only 

MnB6d  ODCV,  inmle  b  U  mlauiied  three  time*.    Bat  if  we  remember 

AailA  tbe  vocabulortes  b  oecnrv  firty-nve  timcH  Aa  oft^n  hs  q,  the 

«n»   Is  entirely  alt«rud.      Con§idered  in  this  wny,  the  order  of 

MLralty,    according  to    my   obeer\'atIoR8,  in  approxtmntely    tho 

htOovl^  ;       r.  I.  (A,  r,  »h,  y,  g,  cA,  »,  j,  c,  f,  t,  n,  q.  d.  k,  o,  w.  a,  h,  m, 

yt,  bt     Tne  moat  difficult  tiound  is  r  and  the  oaslest  b. 

It  will  be  obaenred  also  that,  according  to  thene  tables,  mlapro- 
■oacJ^Uoo  la  rery  Frequent  in  th«  ca««  of  double  cousouanUt,  and 
■OK  fcneqoeot  of  all  in  those  combinations  -nhich  bolong  to  vrhat 
%t.  PUcaaa  calls  thv  pi  and  pr  aerjea.  Such  worda  aa  cream, 
and  Jli/  are  almost  always  matilat«d;  sometimes  r  and  (  ore 
'  by  M>  or  Kome  other  aound;    sometimes  they  nr«  omJtt«d 

'  thing  to  be  observed  Is  that  the  ohoioe  of  a  Bubstitute 
FteadiScalt  ■oand  la  ortea  determined  by  the  prominent  conjo- 
in  the  preceding  or  Buoceeding  srilable.    This  lends  to   a 
■tktn  of  the  ea«er  loand  Id  preference  to  the  use  of  the 
IdUBedUoae.    "Hie  child  says  caicA:«.-ir  for  i^offce,  korh  lor  fork, 
■II  C»  for  la  havt.    The  number  of  these  reduptic<itJons  is  'very 
tft,  and  thv  dc^Hcc  is  ndvptvd  also  in  the  coae  of  difilcult  vovreb; 
'  a  *^  Dwdic  occurs  for  Edif,  and  Dida  for  Ida. 

loottoer  algnlflcant  thing  is  the  frequency  nith  which  the  sotind 
tf  t  ia  Dead  tm  a  tobttitute  for  difllcalL  «oundH,  both  vowel  and 
■oaastal,  especially  at  the  end  of  a  word.     The  child  eayts  iflw 
tWntgtJtmnie  torfhiffer,  and  ninnie  (or  drink. 

^•dfflUoo  to  tne  mlspronnnciatlons  tabulated  above,  I  Bud  a 

tutmbor    of    miscellaneous    mispronunciations    difficult   Co 

r,  auch  as  the  following  :     medniea  for  medicine,  Mangie  fag 

in  tfa0,  sfcoofrie  for  ezcuar  m^,  kidlie  for  tickle,  ju't-la-DOO 

'  foalner  thon,  cto.,  et«.,  etc. 

■ek  DOV  to  discover  some  principle  underlying  the  develop- 

pt  of  child-speech  from  the  psychic  point  ot  view,  we  ehall  And, 

[Itattave,  Chat  principle  of  trnnfiformntion,  whif!h  we  have  already 

~   ao  frw|uently  elsi-when^',  operating  in  this  sphere  also. 

I  —rtlffiat  ttttco'aaoeB  of  the  new-bom  have  little  or  no  ps>-chlc 

As  expressions  of  his  thought,  they  have  none  at  nit. 

^'aknrdayreM  these  primitive  utterances,  modified,  iacrefwed 

I  ebnblned,  are  aasocintcd  with  Ideas,  which  arc  also  modifled, 

and  combined,  until  flnaUy  the  inatrumenb  of  language  la 

■plstety  onder  control,  and  becomes  the  adequate  medium  for 

I  sxpreeeioD  of  thought. 

'  iBuly  may  we  make  tbiatitatement  iDtfais  general  way,  but  it 
_i  poeaible  to  trace,  with  upprvximate  minuteness,  the  progress 
J  aoond  upward,  from  the  cnrli««t  unexpreosive  condition  to  the 
ftest,  latest,  most  expressive  state,  and  to  indicate  tho  prinolpal 
on  the  way.  These  Btagen  appear  to  be  the  anme  as  those 
[fknugh  which  movements  pass,  viz.,  the  impuUirr,  the  rejt^j.  the 
1  t^Umrttrm,  and  the  idraftonaf.  The  first  sounds  uttered  by  tbe  child 
alBiply  the  spODtaneona  wlU-len,  idea-less  manifestation  of 
Ive  motor  eoiergy.  Tbey  do  not  require  a  sensory,  but  only  a 
•or  prooeea,  and  that  motor  proccee  is  automatlo.  The  same 
\wrtr1lowiag  enerKy,  the  same  mu»cle-fuBtiuct,  which  impels  tlie 
'ckfldta  KfMp  witb  the  hanUn,  to  kick  with  the  feet,  etc.,  impels 


A«  >«i  Hhammt 

«lwttfl|iJpT«y,   __, ^ 

fort«rv«0M  4Mi0MteH 

bwn>wi«gft»»f|iHM<inm. 

now  Um  tk^ngrr  «hUd  vM«n 

fWttd  uf  him  iiMaral  m«     ' 

PtiOimM  flrail  V  aMocUt*d ' 

brMM  vuJy  '  ^ ;,  but  ■OonrwAi  wllk  bar  BBMial»  feBehO,  nd  av 

tJiM  Bnal  ^i,  In  th«  lumirini  If  BaA*.  sad  ttH  «arf  ninmn  now 
MHM  <Mtt  ur  Uwr  MMol'OoaaelocH,  I— IwiiUib  mmh  tato  tb»  Mm- 
U«ii«J.  it  bwMoiM  flrmly  ■woriiited  vfafa  ihe  na&K,  aadiritiibcr 
9My,  U  (■  uwd  vUli  «  ':u»M;ioi»  porpoae  o<  oaomnrieallaK  «o  bar 
Um  OitM'a  wUhM  An-i  i4«M  ud,  flnallj,  la  Wr  ■Iwiww.  K  i*  vod 
In  IIU^)<  A  way  >«  l/^  •ttq.y  that  h«  iBl«»  i>  faa^ 
mind,  Mil')  rctiiliu.'l  iti  >>i«  UMDovy.  lalaMrBte,: 
aiHnpL«>  it|>t>IU<iiU»ua  of  thia  word  ar«  gndnaDf  ■■■triiiit.  tnn  wv 
Mv«  rolkiwwil  It  for  cnAiigh  in  iu  dwrtap— ai  fer  ov  prMMrt 
'  punioM,  1'hto  wonl  wu  uIiomb  bMAna*  K  pnibaUT'  exesnUfle* 
battiv  thM  sBy  «>itwr  ttw  prlneipk  irtiicb  we  deiirad  to  Utmnie, 
Mian  muodaUiit  with  thotw  refilin|i:s  wfaieb  ailM  ••rUatt,  iMl 
kimoi,  Mild  t«kii  thfl  iIi<rii*:athol(liipoatlialiaaaaoal;  bvtUBoat 

Rity  ijrluilUvu  ult«ninc«i  uf  Infuncy  coald  betmployodtotatTapUtf^ 
I  a  U«i  oompleU  nianiMr,  tbe  principle  eouodated. 

A,     A  llUla  IPjBlfln  boy,  whnM  m«nUl  developmeat wu obterved 

tifl  raoordwl  t)y  Minn  Hiirii  K.  Wiltae. 


I 


B.    OlwervAUoiiN    luudu  liy    profeuor    J,    31.    Bftldvin,  o(    tb« 
Inlvanlty  of  Tor'njto.  at  vbOM  augBcitlon  the  preseot  work  warn 


iidlw*««on. 

0,    A  lllil"  Vvrinont  boy    whoMf  mother,  a  erndtuttc  of  Smith 
MU|«>  !»•>''•  «  very  avoful  record  of  hiii  meDtal  duvelopment. 


[tl.    VocabnlKTV  kindly  sent  me  by  ProfeMor  H.  H.  Donaldson,  of 
I  Unixereity  ot  Cbica^. 

OboervaUoiui  made  by  a  student  of  'WcUealoy  College. 

'  T.    &  Utkle  B^l  in  Worcester,  Mom*,,  n-hom  I  observed  Tor  noma 

Ima,  ftnd  trom  irhoac  parents  I  rcc«tv«(l  some  vaiuublu  notcfi. 

O.     Two    little    girU   in   Springfiold,   Mass.,   aged   r«apectiTa)y 

Wuty-lonr  uid  tventy-two  tnoat&s.    Obaervatioos  made  by  their 


K.     OtaaorvaUona  kindly  sent  ma  by  Prufeasor  E.  A.  Kirkpatriok, 
of  WlxmnA,  Hlnneaota. 

L.     A  »*!  In  North  Carolina,  aged  Beventeen  monthfi.     Not«M 
Hkan  tnr  oer  nother. 

M.    obaerratioDa  made  by  Profo»Bor  and  Mrs.  J.  F.  McCordy,- 
if  th«  UnWereit-v  of  Toronto. 

R.    A  stFOotc.  ucaliby  Canadian  boy,  whom  I  observed  during  a 
Ivn  part  of  bifl  twcond  yenr. 

9.     Not4«  on  A  little  girl  in  Brooklyn,  "S.  Y.,  Mnt  mo  by  her  father. 

T-    A  Uttle  boy  In  Boston.    Vooabolary  recorded  by  his  mother. 

T.     A  little  gfr)  In  Worcester  whoHO  development  wna  recorded 
hf  hmx  mother. 

T.  Kaferencea  to  the  lectures  of  the  lat«  Profeaaor  O.  P.  Yonng. 
L  OB  PUloeophy  and  P8y<:holog>',  delivered  In  the  UoLveralcy  of 
H  Pronto,  bat  aa  yet  onpubliHhMl. 


L 

1. 


I 


f. 
H 


Stoismtv^B.    "Kind  and  Welt."    BraaDechweig,  I8&S. 
Pbbteb,  W.      "The  Senses  and  the  Will."     Part  I.  of   "The 
lof  tlw  Child."    Tranalnted,  H.  W.  Brown.    New  York,  1889. 
%    Pb»t1er,  W.   "Tho  Devrlopmcnt  of  the  Intellect."  Part  II.  of 
-TlwMlnd  of  theChild."    Tratulatod,  H.  W.  Brown.     New  York, 
em. 

4.    Ll'Y»^  i-     "Tbe   Brain  and  ita  Fanctlosa."      IntFeriiationftl 
fctomiflc  Seriea.    New  York,  1*82. 

L    KDBCUAb'L,  A.     "UnterHuchungeii  Uber  das  Seelenleben  doH 
Senmborenen  Meoscben."    Tubingen,  ISM. 
ft.    Pkkbz,  B.    "The  Pint  Three  Years  of  Childhood."     TrauB> 
hy  AUce  VL  Cbriatle.    London,  188». 
FBai4xa,  U.    "DasDaaeioTorderOebart."   StQtte&rt,  1S87. 

Sr^rN'B  ''  Anatomy,"  Vol.  11.    l«ndon,  1882. 
E!nHBR,  A.      "  untersuchungen  tlber  die  BinneBwahrneh- 
•n  dee  Neqceborenen  Menacben."    Halle,  1882. 
PHEYEB,  W.    "Phvkloloi^ledea  Embryo."     Leipzig,  1S8&. 
DAMWVf,  CoAM.    "'Biographical  Sketch  of  an  Infant."   Mind, 
Vol.  n.  p.  M4. 

a.    TatDKMiys. 
8jrMma9> 

U.    8CU.Y,  Jas. 
Mar.WI. 

14.  CHAJlPXETe. 
>H. 

1£.  Bamjdwui,  J.  H.  "Origin  ot  Right  and  Left-handedneoa." 
SrCnuM,  October  SI,  1800. 

15.  TAlAOr,  MSB.  £.    "  PaperaoD  Infant  Devotopment."     Pub- 
bjr  the  edooatJon  department   of    the   American  Social 

I  AJMMliatiOD.     BoatOD.  1868. 

tT.  KkoxEK,  T.  "Ueber  dieSinneaempflndansenderNeagebor- 
jaa."    Brealaa,  IMS. 

tS.  ItAKHUfAitif,  E.  "  PhyBloIoglach—pflychologlacho  Studlen 
•bcr  die  Entwlckctung  der  Oenlchte— wahrnenumgen  bet  Kindern 


u. 


'  Record  of  Infant  Life." 

'Bablee  and  Science." 

Note*  on  an  Infant." 


'     Tranalttted,  Pcrea. 

Corahill   ifiijrariiw, 

la  Jfind,  Vol.  VI.  p. 
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..  1S90,  pp.  20fi-234. 
iunsil  Enfaiito."  la  Rente  FhUoaopkigmtf 


Bad  bel  operierten  BllBd|ebot«aint."  In  tb«  2Mt«ehK/t/ar  S^peMo- 
gie  vwl  nytMogU  dur  SitMmvffont,  Vol.  11.  (lt»\ ),  pp.  S3>M. 

10.  BttOWN,  ELIZABETH  STOW,  U.  X>.  ''The  Baby's  Blind." 
"Studies  In  Infant  Psvchotocy/'  Read  before  the  New  York 
Aoadwny  of  Anthropoioffyi  April,  ISW.  Publialied  to  Babyhood, 
July-Hov«Tnber.  1890. 

ao.  OaiULLE,  S.  E.,  M.  D.  *'  Infants,  their  Ohrooolo^cal  Prog- 
rMt."    HetB  OrMotu  JUnfkul  and  Surgical  Journal,  Jaat,  1S8T.     ' 

«.    RnoT,  Te.    "Heredity."    N«w  York,  1S89. 

as.  AI.LBK,  Orxnt,  B.  a.  "Th*  Oolor-8cn»e:  Its  Origin  «od 
Development."    London  :  Trflbner  &  Co.,  1879. 

28.    WouFE,  H.  K.     "On   the  Color- Vocabulary  of   ChUdr«n.' 
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M.    BiNKT,  A.   "Perc#i>ti< 
December,  1&90. 
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\im  Ofigimem  de  la  Vie.     LCCLUn,  H.  LUIOI.     Revu«  3ai«iiufliiue. 
Turn*  SI,  pp.  97-107. 

Mt  Mper  embodies  (he  IruLDsuraJ  luidreao  of  ProfeBsor  Luclant 

|Mtt»  lUor^  Institate  for  Higher  Studies  at  Plorcnco.     In  a  moal. 

manner  b«  diecuwee  the  problems  of  Uf«  oa  tbey  preaeat 

to  tb«  biologist  and  to  the  physio  logittt—protoplwoi, 

lMieoeyt«B    and   phu^eytM,   pnyriologienl    expenmont, 

Lkb,  elBctrio  «tim illation,  Kalvanotropiam,  ohemiuAl  excita- 

Itdnty,  pBycbio  growth.    Following  are  a  iev  ot  the  moro 

tbe  apparciit  grcatdiveritity  of  ihsmi,  of  oreaniKation, 

a,  of  (uscootu,  an  Intimate  and  myBterlouti  law  unites 

Ibdaip  and  brtnga  them  back  to  one  common  origin.     In  the 

■is,  the  ipecieii  and  diveni  groopH  of  Ihing  beings  are  bub 

gge—  of  differentiation  o(  one  oatit\-  (J  might  almost 

meonMie  idea)  origlualty  unloue.    The  lav,' vj  continuity 

the  printipU  of  txolution  In  life,  In  whatever  way  wo 

«oaoelTe  of  tbe  machnnlKin,  nro  the  ne«e««arA*  hn^ig  of  th« 

woiid."       "In  ncace  te  tp«iim — the  knowltMlge  ol  human 

tore — la  reetuned  aU  tbe  aclence  of  the  pby A>logiat." 

'Tbe  qnastlon  ot  the  origin  o(  Intelligence  Is  but  the  queotlon  of 

tbe  crl|cin  of  life,  for  the  whole  buoy  world  Is  animaw  and  psyohlo 

ltaBetk>iw  extend  to  all  protoplaamlc  aubscance,  in  other  woraa.  to 

ffiM'f  Uvtor  element."    "With  man,  thlt)  diversion  and  this  drnra- 

I  of  toe  Mol  (cf.  the  amaba)    ia  obMrved  aa  tbe  rosuli  of 

dieeae«i  or  crimioal  octe.     In  aiicb  casca  the  payoblc 

'Of  tbe  man  is  ^plit  in  two,  one  aoperior,  conucious, 

'  buleiior,  sobeonaeiooa."    "  With  materialism,  a«  well  aa 

I  ^MtnaUsm— we  cannot  repeat  it  too  often, — we  roach  the 

k  ot  Bcienoe,  we  paaa  beyond  it.    To  the  question,  '  what  is  Uie 

MavUf  I.  a  pbyaiologlBt,  canonly  reply:  Keen  from  without,  it 

is  mattwr,  felt  from  within,  it  is  mind.  Thn  HHcrft  mingling,  or  better, 

cba  oonfutea of  the  real  and  the  ideal  in  nnturc:  that  la  life  in  Its 

fonn,   that  is  the  great  mystery,  which  we  must  ever 

I  Ukd  which  aolenoe  can  never  explain." 

A.  F.  Chauoerlain. 
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SpirttuatU,  Friedrich  Stttitelu  and  dte  ^po«I*l 
Von  Kurt  Eihnbb.    Lelpslg,  ISM,  pp.  99. 
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•or,  Ibe  lyric  poet  of  thought,  most  not  be  confounded  with 
t,  tbm  woald-oe  philosopher.     As  a  poet  he  may  b(>  safely 
I  aad  rs^uded  as  one  of  the  moat  brilliant  and  remarknbte  men 
td  Ma  dajT.     "  Zarstbnetra"  to  Id  its  own  way  a  worlc  of  genioa 


oomp«nble to  Fmoat:  iiiimiMlli  n  oiigina]  and  fall  of  fire  and  vigor, 
One  who  aokDOwleilmauM  remarkable  power  of  the  man  may. 
boTover,  be  p<>nnltt4^  to  expT«M  his  ke«ii  senae  of  th«  daogers  of 
K>  pcnuiaaivr  n  vrrit<T  when  Ms  eloquent  panwkixea  are  adopt«d  aa 
lam  of  coadoct.  Tho  achaol  of  hia  eathiislaado  folkiwers  ie  a  large 
ao4  KTowtiUE  uuc-  Moat  promlneot  amooK  these  Is  lUe  aulbur  of 
"  Itembrandt  al«  Erucher,''  a  work  whica  nowhvru  nckaowledKoa 
th<'  Boiirc^  of  ita  inaptratios,  bnt  betrays  it  on  every  pag«.  In  apite 
of  muoh  that  la  aobue  and  profound  In  this  much  ducoaaed  book, 
lu  power  haa  baaa  graatly  axanerated,  nnd  it  la  unworthy  of  the 
iirofoondiilteraatithaaarotiaM.  But  uie  wldeapread  inlluence  of 
Uils  and  kindred  prodooUona  prorea  the  neceositV  tor  an  examiaa- 
UOQ  into  Nietiacfae'a  posiUoa  on  luatitiDt  ot  \ital  importance.  la 
Uie  c^inlon  ot  the  wnter  both  he  and  hia  foUowera  are  placing 
oWntctloiis  In  the  itny  of  ihe  aolutioc  of  the  groat  problem  of  the 
lyi  tlir  auirsUuu  ot  social  trv«dou.  For  bhia  great  taak,  cool  and 
OMT  thinking  is  nveded,  not  a  perrerae,  conloaing  and  distorted 
view  of  Life  and  it»  obtigatioDa. 

NletaKlie'abablt  la  to  orerthron*  that  which  he  haa  JtiHt  set  up, 
brae*  lOjodavblBi  fnirh-  one  mtiat  take  the  general  drift  of  hu 
wrfttnga  rauer  than  iaolat«l  eKpr««alon*  of  opinion.  He  is  a 
RonantloUt,  todignantly  aa  be  woolddenv  the  charge.  There  are 
many  polnia  In  oomuoa  between  him  ana  his  spiritual  brethren  ot 
Uie  bcgitinins  of  the  oentui?.  Aa  tliey  opiKi^eo  the  Aufklirung,  so 
do  be  and  hTa  dladplea  array  thomiwlvc^K  against  aoclaUam.  Tha 
Ironical  and  uracul&r  tone,  the  duty  of  *'eraftncipnting  the  floab," 
and  the  couvivtion  that  toe  golden  age  la  behind  and  not  before  oa 
— all  theae  obaraoMrite  ooth  aenoola,  -  Hellenism  la  indeed 
NleUache'fl  IdeaL.  Qreeoe  represented  to  him  thi>  beat,  the  world 
bad  known,  and  looking  upon  tbe  degenerate  present  be  asked, 
**Wbat  baa  deatroye<l  our  hnupiiiMs?  What  nave  we  that  the 
Orvaka  had  not  ?  " '  He  found  ChrlstUnity.  compasaiun,  aacvliclam, 
and  tbeooeforth  thundered  aealnat  theae  sources  of  the  miser)'  ol 
to-day.  The  decadence  in  wlijch  lie  loudly  procliilma  we  are  now 
living—to  whnt  b  this  due  but  to  the  relaxing  eSoota  of  «eaturieB 
of  ChrlAtinnity  ?  Semitic  itlnve  morality,  a«  he  eoomfnlly  cftUa  the 
law  of  love,  must  be  replaoed  bv  .lU-van  maeter— moralit:''  as  aloae 
worthy  to  guide  the  conduct  of  the  raoaatrona  "  Deberraenseh," 
whom  he  hnMxupa*  tho  ideal  of  the  futnre  compuslon.mual  ba 
•xpQQged  from  our  vooabalariea  and  our  lives.  "BecuuKt-  h»rd, 
cmel,"  he  reiterated.  "  give  the  ego  Ita  rlghla.  the  aenaes  full  play. 
Oast  aalde  the  sickly  aatwilolam  which  haa  roboed  life  ot  Ita  beauty 
and  freedom.  Return  to  nature  I"  This  call  to  "emancipate  the 
Qeah,"  what  is  it  but  nu  appeal  to  the  baae  and  animal  in  nan — 
'*tb«  ape  and  tiger"  which  tiaould  be  "let  die"— to  reaaeert  their 
savage  habita  and  to  iUng  away  all  the  hard-won  aplrltual  vlotorlea 
ot  the  agea  ?  .And  Is  it  a  rntiirn  to  nature  or  nnr  genninn  obedloDee 
to  her  laws  to  rove)  in  seuauallty,  which  must  iasvltabty  end  iu  disease 
of  bcMly  and  mind,  in  preroatmre  death  ?  Tbe  same  self-destructlTe 
tendency  la  praaant  In  the  egolam  which  he  urges,  in  the  brutal 
hnrdneaa  which  Ignores  the  rights  and  clnimi  of  others.  We  are 
all  ptu-te  ot  a  aoolal  organism  and  any  Injory  InBlcied  upon  its 
feeblest  mtmbar  moat  affect  the  whole.  Because  he  hated 
humanity,  Nietssohe  is  aa  anti-HOoinlist.  His  views  oa  sociaUam 
ar<*  vulgar  and  unlntalUccAut-  His  s'^ving  "social  democrats  are 
working  men  whn  u-W  no;  work,"  is  w.jrlhy  of  some  ignorant  eapi- 
tftlial.  He  is  indeed  practicilly  the  pbiloao'pher  of  capital,  hateful 
as  that  title  would  be  to  hla  aouL 
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Soeh  «xtravAguik  and  perverted  views  are  a  nKtural  iviotion 

I  tpiim  a  dull  and  lifelew  period.  Becaiue  Nletzitche'H  wlio;(>  Uit^ory 

ntUnn  reeta  on  aa  mutable  foundation  in  thut  )io  utnl^rmiaed 

th*  Douon  of  troth  Itaelf,  and  because  hs  is  Lbroughout  a  reaction- 

iry,  hia  power  miut  wane.  Utile  an  the  number  and  enthutilaam  of 

bli  diBoipleii  now  Mem  to  warrnnt  any  Huch  prophecy.    Time  is  the 

ETcaL  arenger  and  tevoller.    To  ^'mlndleu  eociulism"  beloneaths 

huar^t  io  which  NIetzsoke  and  hIa  aohool  ahall  be  only  rememuered 

■a  t«pr«««ntativee  of  a  ourioas  and  pervert«d  phaae  of  thoucht. 

JUy  19,  1893.  C.  H.  8. 

I      Die  ethUche  BetceoMng  in  tfeuUchland;    Vorbenriiende   AftUeUttnffeii 

■         nncit  Krciae*  j^eiehgetinnter  31  inner  und  Frauen  su  Berlin.   Ziewa 
txrrmchrtc  Attfiagc     (  Sommer,  IWZ),  pp.  63. 

in  JIarch.  1S*2.  Dr.  Felii  Adlur,  founder  of  the  A  merit-ftn  Society 
}r  Ethical  Culture,  addreaeed  a  small  gnthoriog  uf  men  in  Berlin  oo 
•nb)ect  of  this  orsanliAtlon.  The  addreea  was  followed  by 
_  nanoo,  which  rosuUvd  in  »  second  and  IarK«r  meeting  in  April. 
'Mea  Mid  women  of  the  most  varied  political  and  religiotu  oroeda, 
•{ttht^  mre  Interested  in  the  question  o(  the  formation  of  ao  ethleal 
•oetotT  In  Germaoy.  came  together  to  bear  full  details  aa  to  exlating 
•oeieOM  and  to  decide  upon  aomo  future  ooursn  of  action  for  tliem- 
•ctvea.  Both  these  meeUngawere  of  a  more  or  1«bb  private charao* 
Mr.  Many  of  those  who  took  part  In  them  preferred  that  for  the 
■prmacal  thuir  iiaraee  ahould  remain  unknown,  aa  previously 
Mill m ml  obUgativna  made-  thum  fuel  thai  a  public  avuwiil  of  their 
poaition  might  be  mialcading.  In  October,  however,  a  general  and 
poblic  me«tin£  of  repre>i«Dtative  men  and  women  from  a.11  porta  of 
Uermaoy  WM  to  take  place  In  Berlin,  at  which  time  the  form  of 
organisation  suitable  to  an  ethical  movement  in  Ut>rmany  Bhoold 
b«  decided  upon,  aa  well  aalU  relation  to  Bimltar  organiKatlonH  In 
Other  oountnea.  Afler  a  definlto  phin  had  thua  been  formeJ,  a 
l^neral  appeal  would  be  made  to  all  serioiia- minded  men  and 
women  to  unite  and  vrork  together  in  the  good  coTUte. 

The  leading  featnre.s  of  the  ethical  movement  in  this  countrv  aro 
too  fffp'tii"  to  need  rcpvUtion  here.  In  Qermany,  aa  elaewaora, 
the  speoulative  confusion  and  nncertointy  of  thia  traonUon  period 
haTO  threatened  to  undermine  morality  itself.  There,  asels«wher«, 
tllT»  ia,  tberetore,  need  for  an  organlaaUon  which  aeeka  a  baals  of 
■iTt— ki  ladepondent  of  religions  dogma,  and  yet  both  Arm  and 
vftsl;  and  the  bond  ot  union  between  whose  members  is  simply  the 
hoarty  recognition  of  duty  a«  the  supreme  law  of  life.  The  faj- 
raacliiiig  and  beneficial  resulta  of  the  schools  etitabUHhed  under  the 
aocpicea  of  aucioUea  nlready  in  exist-onue,  in  which  Iho  moral  traln- 
loc  of  the  young  haa  been  made  a  chief  foaburo  ;  tho  lectures  and 
Open  diacQoeious  upon  moral  questions;  and  in  fact,  tho  general 
pun  of  work  a«  now  carried  on.  lioti  proved  so  satiafxctorv  that  it 
wOl  probably  b«  adopted  in  Germany  with  such  changes  a»  the 
dWerent  uonditiona  drauod.  The  sucoess  of  the  movement  evcrj*- 
vbere  moat  depend  upon  the  enthuslaam  and  oanie«tn(>Hs  of  those 
who  flhare  in  it,  and  who,  like  the  eloquent  founder  of  the  original 
sodsty,  aim  at  nothing  less  than  the  moraJ  perfeclion  ot  man. 

0.  H.  9. 

nmMtung  in  die  Uor^tltciaaenMchft/t.     By  Oeo.  SlllUEit..     Berlin, 
use,  pp.  467. 

OvclitDess  is  analofcons  to  the  categories  ot  being,  and  ia  a  mode 
e(  thought  like  it.    it  It  abiolute,  bnt  hard  to  prove,    Tlie  forms  of 
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obUgaUonfl  Kiv«  the  social  types.  Egoism  it  more  Mttotftl 
ftltmlnna.  U  Is  emptjr  and  oannot  evoke  the  mnTtwuim  of  wltl. 
The  maximuu  of  life  Is  Ui«  chief  egolsUo  daty.  Reslstonoe  of 
temptaUon  conditions  deaeit.  There  la  bo  guilt  without  an  ioopulse 
to  Bood.  The  ethical  norm  i>  the  lucrease  ot  thv  sum  of  happnieae, 
which  must  b«  maximized.  Happiness  and  virtue  do  not 
aaiily  boloog  together. 

L'actlviU  det  Animnux.     By  W.  Tbhicheff.     Paris,  18W),  pp. 

The  suthor,  whose  work  is  h<«rc  trssslatod  from  the  Riusiaa,~ 
oomlderH  (Irst  tlit>  uonditlonn  npcessarj'  tolife,  tbentoreprodnctioa, 
and  Uien  how  these  conditions  are  fulfilled.  The  activity  of 
anlmsts  Is  siUd  in  conctoslon  to  be  bssnd  on  th««e  condltaoiu. 
Aoimals  that  muHt  reeemble  mea  act  more  in  aooordaoce  with  onr 
aentlmnnts.  and  their  actions  can  be  predicted  and  explained.  Th(>r« 
are  (tfty-ono  cut«.  The  volume  is  neither  ncientiflv,  philosophic, 
nnr  Itf  it  s  HUoccHitful  pi]|iultu-i7:atiun.  nor  does  the  author  show 
familiarity  with  the  litvriiturr  vt  bu)  subject.  Why  it  was  translated 
vben  tliero  are  so  la&ny  better  things  in  French,  it  ts  bard  to  see. 

Los  FatmJf/s  Afi-nltties  del  Animaux.    Par.L.  De  Fo\'eaC  db  Com- 
lUUiJBa.    Paris,  1690,  pp.  802. 

This  volume,  with  its  tbirtyoneoomiDonplaQe  on  ta,re(tardstns*e' 
as  hiRbeat  of   nil  snlmals   In   the   scale   of   int«)liKen<.'«.      Bi 
have  the  germs  of  all  onr  faculties,  even  mural  sense.      We  sboi 
be  Idod  to  animals.    The  author  Is  evidently  a  lover  of  them. 


metM 
easM 

lOOltfl 


Ln  SocUUm  eb«z   les  Aninuiux. 
IWl,  pp.  342. 


Par  L.  De  Paul  OnioD.      Paris, 


This  volume,  with  fifty -three  cuts,  dOBcribeBconiescence  of  lower 
forms:  reclproeol  asaoclaUon,  like  iieavers;  perraaiieut  otieoeia' 
tlon,  like  flpes  and  Books  ol  mammals.  Bees  ana  nuts  ocoiipv  nearly 
one-third  of  th*  book  and  oommensaliam  and  pjirA&u'ism  are 
deaorlbed.  In  seeking  the  censes  ot  association  the  author  slarta 
with  sexuality.  The  volume  lb  a  convt^nlent  compi-nd,  but  con- 
tains little  that  Is  new,  and  the  author  undertook  no  obscrralioiiaot 
his  own. 

Lea  ritdusfrfm  de>  jfnjtnaux.    Par  Fk.   Hot'KaAY.    Paris,  1B89,  pp. 
312. 

This  volamo  contains  tblrty-eiKht  cuts.  Nearly  all  the  indnstrlee 
Important  for  man  ore  doscribed,  among  animals  whose  work  is 
determined  by  the  form  of  organs.  Man's  Intelligeuoe  and  indos- 
tiy,  although  not  essentially  different,  are  higher. 

L'BtprU  de  Noa  Bittv.    Par  B.  Aux.    Paris,  19D0,  pp.  656. 

This  book  and  the  one  hnndred  and  twent>'-one  pictures  are  new 
and  ictsresting.  Many  Klor!e»  are  utkl,  arraneed  nmler  the  conven- 
ient caption  of  impulses,  iasUncl.  will  and  sensibility,  but  there  ix  no 
reee&roh,  and  the  aobhor  proceeds  as  if  the  best  of  all  proofs  of  a 
remarkable  story  were  to  draw  a  picture  of  the  net.  He  has  lived 
twenty  years  eurroonded  by  onimali,  nnd  holdu  boBsts  to  be  lees 
bratol  than  we  are  wont  to  think.  There  is  no  fandamental  diirer- 
enco  that  Reparates  the  acts  ot  animals  from  those  of  man  if  the 
latter  were  simllarlv  clrcnmstancod.  To  estabUsb  this  conclusion 
la  the  end  of  his  booic. 
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J>er  Zw*<tk  im  tteeht.    Von  Rcdolph.  Von  IHEUHO.   Two  vote.  pp. 
ST(H-72S.    Leipzig,  1893. 

Tbe  third  edition  of  thU  well  vrltten  work  of  Ihoereftt  Roman  Ja- 
rUt  atOOttineeii,  wax  In  part  ouiy  rvvitwd  b.v  him  before  his  death. 
Tta0  proBCtit  editor.  V.  Etirenberg,  now  promUea  wh«l  in  complste 
of  the  third  volume.  The  work  grew  out  of  the  itiithor'B  concep- 
tion that  "porpOM!  is  the  creator  of  all  law,"  and  this  U  bis  motto. 
The  first  part  of  tb«  &nX  volume  ia  of  eapeoial  Interest  to  pevchol- 
ogy.  ZwMkc  ts  defined  as  the  inner  stajce  of  will  and  invo'lTes  a 
•enae  that  all  t}«ing  Is  (>«nd(tioti»d,~eontra(>t,wage«,cr«dit,  compul- 
sion, all  that  is  customnry  in  moriila,  and  evpn  politeness  is  a  prod- 
uct of  teleologr.  Man  cannot  act  without  interest,  Kant  to  the 
contrary  notwlthstaading.  Eada  become  coincident;  orguniied 
and  eristic  pmvose  \»  tdenlilled  with  that  of  others.  This 
work  Istbehestlltustmtion  we  know  of  theunltv,  InielUslbility,  and 
in  a  word  ''  science,"  tirought  Into  a  \ant  ileld  hv  the  use  of  a  thor- 
onsb-goingPfiycholoKicAliirinciple.  Manyothertloniainsought  thoa 
toBe&eat«a.  PoliteucMisafomiof  peraooal  protection,  and t-aUtiti 
iheeoodiUonaor  life  far  above  mere  deoency.  Respect  is  o.  seuso 
of  worth  applied  to  peraonslity,  which  rank  and  title  are  meant  to 
defend,  uooil-u-ill  gottt^yet  further  and  m»y  «%-en  aanotion  con- 
Tenttonal  Uee.  Thu  psychologj'  of  forms  o(  courteay  wn«  never 
tMUvrtreated.  Tact,  taste  and  conEClence  anticipate  law.  Tb9  ruture 
•tiila  will  include  wortli  and  rank,  be  the  qUMn  of  social  scieaoea. 
drop  apMnilBtions  and  absoluCeness,  and  aoow  man,  what  he  moib 
BOedB  to  know,  tbe  nextatep.  Ottingen>  soolal-ethica  flrst  baaed 
-OhriatUut  morals  on  an  empmcal  foundation.  Dueling,  IrinJtfrebfer, 
diinklBg  healths,  Sunday  ctistonm,  pnymvnt  of  bete,  parliamentary 
rslee,  oonventionA]  mourning,  smoking:  cnstoms,  illustrate  different 
dagreM  of  development  of  common  purpose  up  to  coaaclonaiieu 
and  formal  enunciation. 

Lm  Rifficcdct.    Par  Ds.  E.  Rials.    Faria,  1890,  pp.  97. 

This  Interesting  pamnblet,  with  twenty  portraits  of  rej^cldes, 
treats  tbem  almost  as  if  ttiey  wen?  a  clua  of  criminals  by  tbem»elveB. 
False  regicides  are  those  who  do  not  attack  eminent  persons  ok 
micb.  Such  were  Mariottl  and  Perrln,  who  shot  at  eminent  men  to 
win  fame  for  themselves,  and  redress  imaginary  srieta  against  the 
state.  Bsal  regicides  ore  Poltrot,  who  slow  the  Duke  ofQulso  to 
Temoveanenemyof  the  church  and  thus  to  gain  paradise;  Baltbaz- 
ard  Otrard.  who  killed  William  of  Nasaau  to  become  a  hero  and 
martyr  of  the  Church  of  Rome;  Ravaiilac,  who  killed  Henri  IV. 
to  prevent  war  on  the  Pope;  Charlotte  Ctorday,  who  alew  Marot  to 
aave  the  repnbUc;  and  so  on  down  to  Karl  Sand,  Ursini,  Noblting, 
Ouitcau,  etc.  All  are  disharmonious  natures,  and  degenerate, 
Somm  are  halt  idiotic,  others  mj'stlc  in  cither  politics  or  religton, 
others  hallucinated  or  have  deluslone  of  persecution.  Their 
methods,  acts  after  the  deed,  writings,  love  of  declamation,  pride, 
oeurage,  pre\*ious  crimes,  writings,  etc.,  are  described  at  length. 

Da  Rattuixnationt  rf«  POiiie.    Par  G.  Dbucoitbtih.     Paris,  pp.  no. 

This  memoir  received  the  Cerrleux  priio  nt  the  Academy  of 
MadlciDe.  It  is  a  convenient  compend  of  puthogenv.  localization, 
effects  of  general  bvpemathesia.  psychic  or  nensory  liallucinatlong, 
ooBseqoenceB,  creaenoe,  acta  done  reeultlng  from  relations  to 
drewns,  proKuosls  and  treatment.  Its  relations  to  legal  medicine 
constitutee  toe  final  chapter. 
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In  th«  Utitical  Rnonl  of  May  18,  ISM,  I>r.  C.  L.  D&aa  of  N*^ 
Tovk  d«icrtt»d  a  mal«  pntiest,  r^  3$,  with  chorea,  heredLuirr 
tlv*  Maerationa,  always  thmugh  the  ranternnl  «U\«  ADd  gen«M' 
d9veTop«d  after  SO.  He  wns  trpphinod  and  a  piece  of  Btmll 
iDchda  waa  removed;  imiiroved  aft^r  It  for  s  few  montba  and  tbi 
relapsed  aa  before.  Witn  hia  uoaMiit  a tirain  eleclrode  waa inaei 
in  the  shoulder  aud  arm  c«Qter.  There  «»«  »  cunvulslre  movt 
mentof  the  arm  and  nhoutder,  the  shoulder  bcioK  fixed  and  tti 
whole  arm  mined  and  drawn  back  a  little.  There  waa  alao  a  sllgl 
movcmeut  in  iho  left  foot,  and  a  little  twitching  in  the  I<>(t_fi 
The  arm  felt  heavv  and  Dumb,  aa  If  the  nerves  wcro  pressed. 
•enaaUons  came  and  went  witn  the  movemeuc.  Repetition  witli 
■tronger  oarrent  produced  the  aame  reaulta  Inteaalfled,  but  wit 
no  pain.  FVom  this  the  author  infers  a  sensory  correlative  to 
motor  oaoae  seated  in  the  motor  cortex. 


tTnivcrtity  Studht. 
I.  No.  IV. 


L.  A.  Sherma.*^.    2Iebraeka  Univeni^.     Vc 


Tho  vorda  in  (he  sentenrifiB  of  Mveral  vriters  of  English  cloaelc 
wero  counted,  to    dot»;rminB    the   normal   average.       Of    recent 
vrritent,  l>e  Quiccey  wao  found  uot  to  deviate  for  any  cousiders 

Scriod  from  an  nvcnigc  of  32.73  words  in  the  sentence  ;    Mac 
!;    Channing,  2.^.35;    Emerson,  20.71;    Bflrtol,   l»-«3.       Of 
aothors,  Ohanoer  gvre  *&.W ;  .\Boham.  *9.W ;  Lyly,  36.83 ;  Fa 
fSi.Q'2;  8p»niter  49.68}  JoMph  Hall,  52.^0.    The  same  aathor 
no  deviation  m>m  hla  a\*«rag(>  in   bis  rorlSor  and  lnt<>r  writ 
There  is  a  dlBtlnot  rhyihm  running  through  the  worksof  an  at 
Inong  tentenoea  may  prevail  for  a  Taw  pagea,  but  they  are 
followed  by  several  pagos  of  short  itttnt«nc«H  in  saffldent  nt 
that  he  does  not  differ  from  his  norm  for  any  consldorable 
The  greater  eentenoa  length  among  the   older   aatbors    reveftlL, 
|^at«r  predication,  more  past  aodpresent  participles  thikn   iai 
recent  writers.    The  dcvolopment  of  English  prose,  is  toward  tli«f 
average  for  oral  ^leaking.     There  ia  a  larger  per  cent,  of  aimplei 
sentanoes  la  the  later  writers  a.i  compared  \rltb  the  older.     Ii 
Ohsooef  and  Spensi'r  ho  llmU  ^  and  4  pur  cent,  of  simple  senteac 
and  In  Macaalay  and  Bartol  -iO  and  45  per  cent,  respeotively.     Tbi 
habit  of  dictating  to  stenographers  U  aaaistlng  In  tUs  movemeosj 
toward  the  oral  norm.       The  writers  for  Firalde  Companion  ap-  j 
preci.'ito  thi»  and  conform  their  style  more  closely  to  tno  style  la] 
oral  speaking.     300  periatU  from  Hiturdity  Xlght  yielded  an  averagoj 
of  five  worda  to  the  aentenoe.    Tills  analytic  process  which  appears 
lo  the  deTelopmentof  English  proso  shows  somewhat  in  the  mdi* 
vidoaL    High  school  and  college  students  tend  strongly  to  a  heavy 
Bt^le,  and  the  work  of  En^li>ih  instruction  la  largely  the  taming  o( 
iae  students  down  to  practical  oral  standards.     Children  strinK] 
Uietr  first  anlculato  utteraooes  together  with  many  "ands."  Laten 
they  leam  to  aabordinate  by  ooojunotioas  and  then  leave  their] 
conjanctSons  without  verbs.    The  writer  promises  communications  i 
of  further  itludy.    He  does  not  toocb  npon  the  varinltle  error— a 
point  that  would  be  interesting  in  the  comparison  of  the  older 
with  the  more  recent  writers. 

T.  L.  Bolton. 


expeaimental    pftycholo^y  began   more  tbao  a 

y«ara  igD  throagb   thp  djseovery  of  the  personal 

isakion.  It  has  as  yet  covorod  but  a  timall  poi-tion  of  the  field 

«C  MMiIaI   pbeDOmena,     The  nature  of  i^eUMution,   the  time- 

nSadioOM  of  meatal  jtbenomena,  memory,  association,  space 

«Bd    time   ooDoepts   have   htxn   carefully  studied    by  many 

••BlaeBt  nclentists.     Bat  the  vbole  field  ot  the  emotions  has 

prmOically  A  7nare  clausum  for  peycholofiiats.    Several 

ip<«  to  Htady  and  (lel^rmioo  the  nature  of  the  simplest 

aiStlteCir  forms  have  be«n  reported  ;  theories  of  plcaHuro  and 

pAin,  •upitoited  b;  some  experimental  observatioa&.  have  been 

idvmoord,  bnt  no  HMrioiiH  air.«mpt  hiut  tiet^ii  made  to  submit 

At  emotioofl  to  experimental  invest jj^tton.     Every  peycbolo- 

tut  rccognUes  the  nucessity  of  doing  so  and  that  it  is  the 

MCt    loiportaDt  Geld  Of  mental  phenomena,  and  that,  until 

(■ycfaologiAtB  can  redace  the  motions  to  ttome  scmblauce  of 

es^«r  or  mora  nltimate  prinripleK,  experimental  psycholoj^ 

mt  bet  Mid  to  coror  only  a  part  of  the  field  ol  m«n(al  life, 

Efef^^oDc  is  wnitiDe  for  »oroe  one  else  to  poiat  out  the  way. 

T^irn  inrniiT  to  hr  11  general  feeliu};  that  when  ouca  an  en 

hM  been  elBedted,  the  greatest  difiicnlty  will  have  been 


I 
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•■M.  vfll  Tield  to  experiment.    In 
Ofa  1b  tte  to«i  vixr  eo  take.  muI  yet  eertAln  of  the 
i>«  w  AMfaKtly  wpMi^ijil  rrom  ochen  as  ttae  vkok 
fcMialro»ttMt^lfc»wiiiHiy. 

WImo  lb*  daaaat  lac  aaAsstadyfa  so  grmt,  and  gtvdeiia 
kfe  betag  uged  to  makm  •  teW,  ttal  one  who  does  attempc  it, 
tiMBlch  b«  tail,  eauMi  be  areoanfted  rash. 

The  (*xperim«BCal  wodj  of  rbjtbm  vbidi  k  to  be  pnsented 
la  IhJa  p«per,  is  as  attaapt  to  pn«b  tb«  lines  at  exact  scientc 
a  Utt)»  farther  forvaid  inio  a  Seld  tbat  borders  morv  cloeel; 
apon  ihK  fipld  ol  testheUrs  Uun  aaj  otber  that  experUQCDtal 
sajrobologiate  bava  thnl.  The  attempt  is  to  be  maAv  to  n- 
anea  riiTthm  to  a  oiore  tandaatentel  actlrit^  of  miail.  IV 
idCMDre  that  indivMa&U  take  in  the  rhythmic  flow  of  vonl» 
and  aoaiiJs  bii^  ln^'.a  ascribed  by  ODe  to  tJie  "  0ai(ylag  Ar 
tJvlty  ol  th©  Feelings,"  by  another  to  a  "  Sense  of  Order," 
and  by  Htill  ouother  to  "  The  Feelings  of  E*itiality."  Boch 
explHimtioDa  aa  tbeae  do  not  meet  the  qneetion  at  all,  aolMa 
it  can  be  shown  that  soch  aetiritiea  or  feeliniTs  are  Dittnaw 
facta  of  mind.  It  they  are  ultimate  facte  of  the  mind,  Jt  will 
be  necessary,  in  onler  to  make  the  explanation  complete  and 
ralicl,  to  ahow  how  they  underlie  other  activitie«,  for  it  in  not 
to  tie  Hiippoaed  that  »ny  tandamental  activity  will  niatufnt 
Itaelf  in  a  single  phenomenon  which  bears  no  relation  Ui 
other  iihenomenn.  3ach  iloes  not  seem  to  have  been  donfi  br 
thofie  who  have  offered  explanations  of  the  rhythms  In  speeclt. 
aod  the  problem  remains  juat  where  it  was  taken  up.  To  » 
ganl  rhythm  hm  the  manifestation  or  the  form  of  the  tnoet 
fiiuiliimenlal  activities  ol  mind,  seems  a  clearer  view  and  to 
oflpr  bwM  difllculties  than  to  repird  it  as  an  ultimate  fact  tD 
Itudf.  The  probleni,  then,  is  to  show  how  and  to  what  extent 
It  iiudrrli4!<H  mtjiital  activity,  and,  as  preparatory  to  this,  vbalj 
part  II  plays  in  physiology  and  nature.  Is  there  not  eon)«j 
nnlvi»raiil  prlnotple  which  Is  adcqaate  as  an  explanation 
rturlbm  in  jrwieralt 

Hhytbtit  Is  so  universal  a  phenomenon  in  natare  and 
n|iTf«l»W>t;li«l  wtiTlty.  and  underlies  so  eompletely  si 
^Mt  I  lUwilw  10  0*11  attention  to  some  of  JtM  mautfeatations  il 
tMwil  lie^*""  ptT«»«\Min:  the  pxixri mental  study. 

V-i.,;t-.«  it*  y^i^Miir,— XatiinU   phenomena  very  (ten«raily| 
\\  .,.(»aHy.  |«ka  a  rhythmic  form.     Thore  is  a  periodl 

,<t  t  «i>irtaln  ptteaomeDon.  soantiimB  accom]>anU 

In   all   that   pcrtainii 
vfeieUMr  ia  tko  bnader  field  of  the  oairei 


y,  '-  -•  «i>irtaln  ptteaomeDon. 

^^,  \f  i«a  oMiluiQOBsly 

Mi^k.  i»  w«y  cwvnUy  penodw-    Light. »« 


*i^      ^  MMNtMiy  Am*  m<  *>>^*  ■  atnight   lineJ 
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,  lifle  bnllflt  describe  a  simple  cnrre  whirb  is  the 

tihe  eorabiDed   forces  of  gravity  and  the  iDltial 

ICr,  HerlMrt  Spencer  bas  treatod  tbiu  subject  in 

icipleti  of  Fbilosophy  "  at  couaiderablv  leugth.  and 

bat  little  tbat  can  lie  said  b«re.     Allhoiigh    he  doos 

BO  in  so  naDy  words,  he  seems  to  hold  that  it  is  the 

lible  form  of  BCtiTity ;  continnons  motion  is  an  im- 

loaniic  rbythma,  bowerer,  aretbe  most  fundamental  and 

,t   ol    natnral  phenonmna.     Thiiy  may  be  shown  to 

in  a  meAsarcaiKl  tn.' the  cause  of  many  other  rhythms 

t  mnd  iinimal  life.     The  regular  nlteinatioa  of  light  and 

tlu«  to  the  rotation  of  the  earth  uj)Oii  ilH  axis  is  the 

krikin^:  rhythm  in  the  coamoB.    The  two  periods  ol 

Qd  durkness  constitute  a  unit — the  day — which  re- 

always  the  same  iu  len^.    Days  are  p^rouped  into 

I    by  thu  revolution  of  the  moon  about  the  earth,  and 

BUI  n    by   the   revelation   of  the  earth  ahont  the  snn. 

jicriodlc  changes  bavo  had  a  trcnicndous  lufiuence 

UBtmal  and  plant  life,  and  have  stamped  their  iiupreets 

(iU    living   oryiuiisms   in   the   most   utrikin^    mannt^r; 

ho'wevrr,  njKin  certajnorganiams  more  thau  upon  othurM. 

vegetable  kingdom  some  plant;;  show  a  daily  growth 

kpose;  their  Bowers  bloom  in  the  morning  and  close 

the  evening.     Some  turn  their  petals  towards  the  sun, 

luJce  a  daily  revolution  iu  order  to  keep  them  so.     In 

latitudes  all   vefrdatiou   shows   normal    periods    of 

and  tniitage  which  are  not  necessarily  cot  short  or 

:1  by  early  or  late  frosts.     It  requires  a  eertain  time 

iopmcnt  without  regard  to  the  character  of  the  Hcawon. 

iwriod   is   known  to    iuHuence  the  blooming  of 

A  species  of  Chinese  roses  blooms  with  a  monthly 

uity  during  the  season. 

iaflnenee  of  these  cosmic  rhythms  is  not  less  upon  the 
kl  kinsdom.  Thu  daily  rhytlim  causes  the  doily  periods 
ep  Bita  waking,  from  which  no  terrestrial  creatures  of 
^ler  types  are  exempt.  The  periods  of  sleep  and  wak- 
DOt  determined  by  the  effect  of  light  and  darkness  as 
mOTBiDeota  of  many  jiiautH,  Thi^limar  period  bas  h:ul 
nadklng  effect  upon  auimiU  creatures,  especially  iw  n>- 
reproduction  and  the  nervous  system.  The  periods  of 
lion  and  the  recurrence  of  heat  and  menstrual  How  in 
bomsj)  Iwings  and  animals  l>ear  a  very  doge  and  strik- 
ll»tion  to  the  innar  period.  The  period  of  gestation  in 
lover  rauDinaliaii  animals  is  one  month.  In  the  higher 
I  It  ia  a  certain  nnmber  of  months.  The  time  of  incnba- 
a  wlUi  some  species  of  fowls  a  month,  bat  it  seemu  to 
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conlorm  in  peneral  to  a  period  of  days  which  ia  a 
mnltiplR  of  s^veii,  seven  being  one-fonrtJi  of  a  lanar  moDi 
Foartc«ii,  twcntyoiie  and  twenty-eight  days  are  very  commfl 
periods  ol  incubation.     The  year  eierciaea  a  still  wider 
flaeuM  upon  the  animal  kingdom.     The  normal  lite  of  mc 
Bpeciee  of  insects  termtD&tos  in  a  sialic  year.    The 
becomes  nervons  and  irritable  with  the  approach  of  spi 
althoDgh  the  conditions   under   which    it    Is   kept    may   nfl 
cbange.    The  polar  Ixiur  goes  into  hibernation,  even  thon{ 
heha«  not  motif  the  proper  preparation  in  the  way  of  a  stoi 
of  fat.     The  migrations  of  binJs  are  not  necessarily  prompt 
by  tbe  signs  of  approaching  winter.     Animal.s  breed  genet 
in  ttie  spring — a  tact  whioh  catiuol  Qnd  suOici^nt  «xpUn»ti< 
In  the  intiacnce  of  a  warmor  tcmporature.     It  has  been  fall 
Cdtablishod  that  growth  is  more  rapid  duriog  the  sai 
months. 

Altboagh  ire  find  tliat  these  oosmio  rhytlims  hare  stain] 
themaelveii  upon    the  organium  more  or  leHK   permnnently, 
they  have  wielded  a  far  mightier  inflnence  upon  the  minda 
men.     Among  primitive  peoples  that  were  rich  in   imagini 
tive  power,  they  have  givfu  rise  to  the  most  elalx)rate 
beautiful  6yfit4>ms  ol  mjiiiology  and  worship  that  the  woi 
has  fver  i«een.     It  is  a  common   sp<-cuIation   in   childhood 
that,  endowing  animals  at  birth,  as  children  do.  with  ratioi 
intelligence,  but  with  a  total  lack  of  experience,  the   yoi 
creature  must  be  driven  to  strange  thoughts  and  Hi>ecnlatio]I 
vhen  the  firsl  light  of  day  breaks  in  upon  him,  or  when  dt 
ness  approaches  for  the  first  time.    What  can  U?  the  though! 
of  such  a  creature  when  be  experiences  the  change  of  HeutMli 
or  the  first  snow  atormf     No  objects  that  are  preseul^Hj  to' 
the  child  so  stimulate  his  thought  and  become  such  food  for' 
his  fancy  as  the  heavenly  bodies  and  cosmic  phenomena. 
Many  of  their  minds  are  filled  with  raytha  about  the  at 
that  are  as  original  and  Ixiautifu)  in  conooption,  thoagb  Ii 
iug  in  detail,  atj  much  of  the  Groek  mythology. 

The  recurrence  of  tbe  day  of  the  year  upon  which 
erent  has  happened  is  commemorated  as  a  day   of  joy 
sorrow  accordiug  to  tbe  nature  of  the  event.     A!!    nationi 
and  religious  festivals  recnr  once  a  year.     Among  primitive 
peopiCK  worship  taken  place  always  at  the  Kame  time  of  ilaS 
or  year,  aiid  the  same  might  lie   said    of    most   enlightcr 
people.      There    seems    now,    and    always    has    twemed, 
peculiar  appropriateness  in  performing  cortain  duties  at 
same  time  of  day  or  year,  although   it   doea   not  nccesss 
depend  upon  the  natnre  of  the  wi^ther  or  of  the  event. 
Chriatiau  Sabbath  and  other  religions  festivals,    both  sa\ 
and  civilized,  find  their  origia  in  the  nature  worship  of 
sun  and  the  moon. 
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Th«rc  arc  atUl  other  rhjrtbms  in  the  cosmos  which  seem  to 
exerdseaa  inflaencc  upon  mankiDd.  Snn  spot-s  make  their 
appeaniaoe  In  great  nambers  once  in  about  eleven  years,  and 
the  attempt  has  been  made  to  oonuect  these  vitix  great 
finanrial  diHailers  and  religjotis  awakeningH  which  seem  to 
recnr  in  the  eamc  time.  The  social  cuatoms  of  the  race 
abow  similar  changes,  which  may  prove  to  have  some  con- 
□Motion  with  sun  spots.  The  coincidence  warranls  an  In- 
vestigation and  allove  Bpceulation. 

Upon  thf  morbid  side  science  has  made  disrovericH  o(  the 
moot  striking  cbai-iu-u-r.  Evuu  Irom  tlie  eiuUe^t  times  a 
periodicity  lias  been  o)m<;ryed  in  certaiu  forms  of  insanity 
and  in  other  mental  discn-ses.  Tliese  have  been  confirmed  by 
Ut«r  investigations.'  Both  crime  and  suicide  show  a 
periodicity  which  corresponds  with  the  year,  and  another 
which  t'orrespondfi  to  the  larger  period  of  suu  spots. 

Phvaioioyicni  lihythms .■ — !Ko  fact  is  more  familiar  to  the 
physiologist  than  the  rhythmic  character  of  many  physio- 
logical  processes.  Id  physiology  it  means  the  regular  alter- 
nation of  periods  of  activity  and  periods  of  repose  or  of  lesser 
activity.  The  tt-rm  is  also  applied  to  any  alternation  of 
activity  and  repose,  whether  It  is  regular  or  not.  These 
perioda  of  activity  and  intervals  of  repose  may  sncceed  one 
another  at  very  small  intervals  of  time,  as  in  the  case  of  a 
«tooic  contraction  of  the  muscle,  or  at  very  mttcb  greater 
btervals,  as  in  the  case  of  sleep  and  waking,  or  better  still,  in 
the  periods  of  growth  in  children.  Several  of  the  most  vital 
and  important  twdlly  activitii-^  are  distinctly  rhythmical,  and 
will  servo  as  typi-s  of  all  physiological  rhj-thiiis.  Of  these, 
might  be  mentioned  the  pulse,  respiration,  walking  and 
^>e«cii.  llie  first  two  are  involuntary  actions,  which  in  the 
very  nature  of  the  organism  must  be  more  or  less  rhythmical. 
Such  actions  are  controlled  by  tho  lower  nerve  centres,  and 
the  organs  concerned  in  them  are  connected  in  a  reflex  arc 
with  these  nerve  centres.  Habits  are  iu  the  nature  of  invol- 
untary actions.  Of  these,  walking  and  speech  are  the  most 
important  and  an?  true  types  of  rhythmical  activity.  In  each 
there  is  a  serie-H  of  coordinated  muscles  in  which  the  contrac- 
tion of  one  is  the  signal  for  the  contraction  of  the  next  in  the 
nertes,  the  last  attiii),'  us  a  stiumlns  to  the  first. 

indejieiident  of  the  regular  beat  of  the  heart  and  forming  a 
kind  ol  higher  grouping  of  these  beats,  the  arteries  undergo 
eoDtinnoasly  rhythmical  contractions  and  dilations  of  their 

'  Dr.  Koster,  "  Uber  die  Qesetzo  dea  periodlschen  Irreeelas  and 

jdter  Ncrvcnzuatinde."    Bohn,  1882. 
Dr.  Ladwig,  "Periodtflchea  PBycboaon."    Stuttgart,  1878. 
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Fatigue  sho'ws  iteelf  t«  be  a  rhythmical  process.  Dr. 
XiOmtMU^'  worked  upou  the  Hexor  jimHcle  of  the  Recoad 
finger.  After  contractiog  tht^  muscle  seroral  times,  lifting 
eaui  time  a  weight,  he  gradaallf  lost  the  power  of  further 
contraction,  but  lie  cODtinaed  to  make  the  efloit  at  regular 
intervals  of  two  seconds.  Id  a  short  time  he  regained  hie 
formrr  power,  which  lie  maintaintnl  for  Miiveral  minuted,  and 
tb«ii  gradually  lost  it  n{;aiii.  About  five  periods  of  alt«r> 
natiDg  loss  and  recovery  took  place  in  twelve  minatee.  By 
variBtioas  in  the  methods  of  experimentation,  the  different 
tectorenreelimiont4?d,  aji<l  lie  is  able  to  coDcIutie  that  the 
Keentre  of  TolnnlJkry  control  is  anafii-ctt^d,  hut  tliat^  this 
'periodicity  is  dependent  upon  "  altei-atious  which  take  place 
la  eoxM  of  the  mechanisms  between  the  areas  of  the  bratn 
originating  the  will  impulses  and  the  ceutrifuKal  nerres."  Dr. 
Hodge'  foDDd  that  when  he  stimnlnted  the  spinal  ganglia  of  a 
cat  contlnuoasly  with  an  interrupted  current,  no  cbaago 
of  the  cell  took  place.  When  he  applied  his  interrupted 
cnrrent  for  a  ijuarter  ol  a  ttecoud  aiid  aliowed  tlie  cell  to  rest 
three  qtiarttirs,  a  eliaii^e  look  pUu%  in  the  nudeuM  of  the  cell. 
Theae  experiment!!  are  inconclusive,  as  iu  the  first  case  the 
animal  was  given  curarl  and  Id  the  second  it  was  not.  Dr. 
Burgentteln'  tested  a  number  of  school  children  by  their 
alnlity  to  multiply  and  add  figures  for  four  suooessive  periods 
of  teu  minates,  with  five  minutes'  interval  betweoD  the 
periodH  of  work.  During  the  third  period  there  was  a 
marked  falling  off  in  the  amount  of  work  Hctv>mpliBhed  and 
an  increase  agua  during  the  fourth  period.  lie  argties  tliat. 
the  pupils  became  fatigued  duriug  the  flrst  two  periods,  and 
that  the  third  was  a  period  of  recovery,  since  the  normal 
amoont  of  work  was  shuwu  again  iu  the  fourth. 

The  secondary  rhythm  observed  in  the  circulation  occurs 
also  in  respiration.  Under  ordinary  circumstances  reepira- 
tiou  follows  a  rhythm  of  about  fifteen  or  twenty  a  minut«. 
Ehiring  certain  dUeiuies  and  sleep  a  se(<ondary  rhytlim — 
Cheyne-Stokes*  ^^nr%■|■» — apprant  in  respiration.  The  rcupira- 
tory  movements  decrease  in  depth  u  ntil  they  disappear  enti  rely. 
AJt^r  an  interval  of  a  few  seconds  a  slight  movement  occurs. 
Thin  is  followed  by  others,  which  iiicnMne  in  Ktrrn;rth  until 
they  liecome  normal  and  sometimes  abnormally  strong.  Two 
explanations  are  offered  :  first,  a  waxing  aud  waning  in  the 
nntriiion  of  the  respiratory  centres,  and   second,  a   rhythmic 

■  Wavreo  P.  Lombard,  ii.  D.,  "Effect  of  PAtlgae  upon  Mnsoolar 
Contractions.'*    Amrb.  Jor».   op  Psy.  Vol.  III. 

'"Microscopical  Stndvof  Ohnngeaduo  to  Fanctlonal  Activity  In 
K«rre  CelU."     Jour,  of  'iTarphologi/,  Vol.  VII. 

■  D1«  ArbelUkurvn  cEiinr  Stimde.    Zeil»ekr.f.  Schtilgea.  IV.  9, 10. 
•  Fortwr's  "  Physiology,"'  6th  Ed.  p.  805. 
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inenue  and  d«crMut<^  In  the  inhihitop'  impnlsesplftTlngi 
tbe    centres.     The    latter    e^cplanatiou    is    [avored. 
however,  simply  niutifniB  the  rhythmic  action   to   some   otil( 
centre    and  (lov.»  nut  c-xplain  the  phenomenon.     A    certai 
amonot  of  seooodary  rhythm  takes  place  io  the  breathing 
hlbernatiag  aoimals.    Besplratloa  appears  almost  to 
and  tlien  to  start  afcain,  but   it  ia   geuentlly  slower  durii 
hibernation. 

Growth    appeATB    to    take   place   rhythmically.      Di8tin< 
perlodg  of  activity  and  rest  occur  in  the  embryonic  devetoi 
ment  of  Kome  species  that  have  been   obsei-ved.    This 
bo«™  Bfwn  in  the  Hi-Kim-ulabion  of  piilmonah^s'  eggs.'    It  is 
less  true  of  the  amblyslonia.     In  these  the  periods  of  activjl 
laat  from  five  to  fifteen  minntes,  and  are  sncceeded  by  tnt 
val!«  of  repoKe  laMting  about  forty-five  minutes.    The  activit 
Of  the  protoplasm  oBers  a  reeistance  which  mast  be  orercoi 
by  the  energy  arising  from  the  assimilation  of  the  granult 
food  material,  which  diB8pp43ars  us  development  proi-eiHls| 
During  tbe  period  ol  repoe^e  the  energy  in  iiocumulatiut;  froi 
thisassimilation,  which,  whenit  l>ecom«^s  siiflicient,  0Ti»rtx)me 
the  resistance,  and  activity  sets  in.   This  is  taken  to  he  a  ty{ 
o(  physiological  and  nervous  activity,  which   will    serve 
explain   certain    phenomena    of    rhythm.     This    rhytlim    1| 
^rrowth,  which  in  ol>scr^-ed  io  the  embryonic  derclopmrnt. 
characteristic  of  the  physical  and  mental  growth  of  cLildrei 
For  several    years   previous  Io    puberty,    great  increase   ii 
statare  is  observed,  puberty   itself   being  a   period  of  sloi 
growth.    From  fift*M*n  to  eighteen  iw  Jinother  period  of  growth, 
in  which  the  full  stature  is  generally  reached.    The  meat 
character    of    children  shows  also  periods  of  activity   ai 
repose.*     The  brightchild  beoomeRdttil  and  the  tidy  8lovenly,j 
The  leader  in  the  athletic  &ports  is  oow  lazy  and  mopiog*| 
Memory  is  now  predominant,  and  now  reason.     The  child' 
passes  from  one  forta  of  activity  to  another.    The  line 
development  goes  rigz.ag  to  its  goal. 

Other  examples  ol  involnntary  action  might  be  mentioned* 
These  are  the  peristaltic  contractions  of  the  intestines,  iaboi 
pahiii,  ttie  recurrence  of  heat  and  of  the  meustrual  dow,  audi 
the  secretions  of  the  digestive  cell.    In  these  cells  the  secrc-I 
tions  are  kept  op  for  aboat  six  hours,  when  a  period  of  repoe 
Of  abont  twenty-four  hours  follows. » 


Studios    tromi 


'  W.  K.  Brooka,    "Freeh  Water  Pulmonntes.' 
Biol.  Lnb.  at  Johns  Hopkiiia  Univ.  Vol.  II. 

*G.  Siegert, ''Die  PeriodiciUt  in  der  Gutwlokelong  des  Kindos-j 
DAtor." 

'  J.  M.  Laugley  and  S«well,  "HistologvundPhyfliologyof  Pepuio-i 
forming Ulaads."  Phil.  Trani.  Vol.  OLXXII.  pp.  863-711.  London,! 
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Fram  tbis  review  it  may  be  Bafely  said  that  nen'ons  action 
li  jTPaeral,  and  f>«p<»ciiUly  of  the  lower  ami  raso-motor  eentree, 
iitfaTthiaical.     This  form  of  activity  results  front  tlie  resist- 
ace  which  the  nervoos  aabatance  oHei-s  to  a   stimulus.      A. 
ntkin    amonnt   of   energy   is   nece.ssary   to   overcome    this 
ace.     ThiH  fact  \h  brought  out  by  the  oxiterimeDte  of 
:Oltx*    and   Sterling  apon   the  summation   of   stimuli. 
■Bdmholtz  roand  that  wh^n  be  stimulated  a  nerve  going  to  a 
BBaele   by  a  hubmaxiitiul  .HliniiihiK  uud  tlitm  added  auother 
nlns  at  any  time  a(t«rwattl  within  four  seconds,  be  ob- 
tained a  contraction.     If  he  used  a  mnximal  stimulos  in  the 
%nt  plaoft  and  then  added  another  stimulus  during  the  latent 
'pniod,  it  produce*!  no  effect  npon  the  contraction  due  to  the 
ftrftt  fttimalns.     But  if  the  second  tttimnluH  wan  added  aft«r 
tte  hilfint  period,  the  efiect  was  a  greater  contraction   than 
flat  which  followed  the  first  stimulus  alone.     Sabmaximal 
ttiataU'  following  one  another,  even  nil  hIow  anoue  per  second, 
wiU  prodoMt  a  contraction  aH^r  a  time.      As  the  frequency  of 
Aftstimolas  inrrea.<ict^,  the  effect  in  much  more  marked.      It 
fti  BO^  better  to  increafi«  tht*  fre(|uency  of  the  stimulus  with- 
a«K  increasing  the  strength  than  to  increase  the  strength 
akme.     Sterling  add.-!  further  that  all   muscular  and  nervous 
action  ia  doe  to  summated  stimoli — a  conclusion  that  denie« 
Ibe  poflsibility  of  oontractionn  due  to  one  instantaneons  Khock 
«r  at  least  does  not  explain  them.     Dr.  Waiil'  determined 
tkat  between  the  rates  of  -4  sec.  and  .03  sec  a  contraction 
■Iwayv  followed  a  given  numlter  of  stimuli.     Above  and  t>e- 
low  Oiete  Iimit«  the  number  mij:rhr  vary.     In  the  game  line  18 
fta  work  of  Dre.  Kronacker  and  Halt. 

It  has  been  held  by  St«rliu(;  and  others  Lhat  when  a  stimu- 
laa  ta  applied  directly  to  the  cortex^  no  nmtter  what  the  rate, 
tfar  hrain  sent  out  rhythmic  tmpulscH  always  sA  a  constant 
(mta.  Dr.  Limbeck*  conducted  a  aeries  of  experiments  upon 
Ika  brain  and  Bpioal  cord,  in  which  he  finds  that  the  brain 
■ad  spinal  cord  aend  out  just  an  many  impulses  as  they 
neelwe.  PMter  rates  than  thirteen  shocks  per  second  for 
cortex  and  tbirty-fonr  for  the  cord,  gave  smooth  corres. 


Hsbaliolti,    "Bertohto  dor  Bftrltner  Alcad.'=    tsS4,  p.  3SS. 
*T.    StertiDS,      "ITberdio  StimmaUon  elO'titrinvht^r  Huutraise." 
fcillli      B«rlonte  6.    iUcbsgelBchjiIt  d.  WiesetiBobiLtt.      December, 

vr4,p.sr2. 

■  Or-  Ward,  "  ITber  dia  AusloounK  von  Reflexbewogunffen  durch 
itaar  aaauoo  Khwacker  Rels«, "    Archir  for  Auatomle  una  Phvdol- 

i^.    lam,  p.  n. 

aatfO  Rronaoker  and  Q.  StuUer  Hall.  Dlo  ■willkiu-lLuhe  Mu«ke- 
bikra.    Aroblv  fUr  AD«tomi«  and  Phyttlologio,  lB7a. 

•Dr.  B.  U,  Uinb«ck,  "  0ber  den  Bhythnuia  ceatrali©  Belje." 
AmUv  Itr  experim«atala  Putholoslo.     Bd.  XXV.  U.  S. 
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Th«<  (llffflreooe  betwaeo  the  rates  forcort«x  aod  cord  is  worthy 
ot  not«  Id  WDseqnsnoe  of  die  cIom  corr«tipoD<leoce  of  tbe 
ounber  ot  HtiockB  for  the  cortex  and  the  rate  of  th<^  inotit 
nipld  Toluiitary  control ;  while  involontarj  and  clonic  coa- 
InM'tloDH  which  titid  their  gette  in  the  lower  ceotreA  and  in 
Uit<  cord  may  be  macb  faster.  Id  this  oonaectioD  the  attea- 
tloQ  of  the  reader  is  called  to  that  poition  of  the  experimental 
Ctudy  in  which  the  rate  of  dicko  at  which  rhythmical  groapini: 
OMMs  is  net  forth.  It  is  not  far  from  ten  a  second.  This  ia 
ftlsc  nettr  the  lowest  rate  at  which  air  Tibtations  give  the 
Inpression  of  a  mnsica]  tone. 

The  th<>ory  of  Kiimmutcd  .stimuli  which  wa«  adviincecl  hj 
Wiiodt,  and  which  is  j^cncrally  ticocpted,  is  based  upon  th« 
tMistancc  wbicli  a  central  cell  offers  to  a  stimulas.  The  in- 
coming;  Htimulus  is  not  oouimuuicated  directly  to  the  cell. 
The  aflerunt  nerve  does  Dot  tenuinate  in  the  cell,  but  breaks 
up  into  bninchRS,  which  form  a  kind  of  i!ovclo[>e  about  the 
cell.  The  efferent  non-c  takes  its  rise  Id  the  naclens  of  the 
cell  and  proceeds  towards  the  periphery.  If  the  stimnlas  ia 
veak,  it  does  not  iwuctrat*!  throuinb  the  surface  of  the  call  to 
the  uucleu8,  bat  only  part  way.  It  sets  ap  a  kind  of  disturb- 
ance around  the  sarfaceof  thecf  II and.  should  another  stimolas 
follow  before  the  disturljance  has  sutisided,  it  adds  to  the 
efi^-t  already  produced.  Repeated  stimuli  still  further  in- 
pri-aHe  the  disturbance  until  it  penetrate  to  the  nucleus  of 
the  cell,  when  It  causes  the  cell  to  dischar^  into  the  efferent 
D«rre.  This  serres  very  well  for  sommated  stimoli,  but 
Other  phenomena  of  just  the  opposite  nature  require  ex- 
planation. There  are  the  so otbioff  effects  ot  slow  and  frcntle 
stroking  or  patting,  such  as  hypnotizers  and  nurses  use  upon 
tliolr  KutijefTlH.  The  general  fact  Reeras  to  l>e  that  the  titimu- 
UiK  mu>it  not  rint^  murh  abov«  the  tlircidiold,  and  Ik;  ttufliciontly 
slow,  that  Ibere  shall  be  no  summation.  As  we  shall  see  lat«r, 
uy  repeatod  stimalus  t«Q<U  to  take  the  form  of  a  muscular 
movement  uccompauyinj;  it.  If  this  stimulus  becomea 
uraditiilly  slower,  it  leads  dually  to  the  concept  of  rest,  and 
being  accompanied  by  muscular  movements,  these  movcmenta 
muHt  finally  ceu^e.  Increased  quietude  follows  the  slowly 
iliwreaHin^  ninv(!mt>nt-N,  until  Imforc  a  great  interval  of  time 
liHo  elaprxxl  thr;  body  fallK  into  ii  ntnte  of  n^Ht.  The  tttimolns 
iitiist  in  any  case  be  suHleient  to  command  the  attenition  of 
the  subject  to  the  exclusion  of  the  disturbing  effects  of  other 
atimuU  coming  from  without  and  from  the  involuntary  pro- 
cosses  of  the  tiody.  Ijet  us  return  now  to  the  nerve  cell,  to 
Bnd  if  there  are  any  processes  jsroing  on  which  will  throw 
lljrht  upon  the  problem.  A  weak  stimulus  ia  continually 
pliiyinj!  upon  the  cell  from  without,  but  never  rises  sufliciently 
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th  to  j>pnrtrat«  beyond  the  periphery  of  tJie  cell  or 
lity  to  bring  about  a  sumrnutiou.  The  effect  of  each 
ilati  BUbsides  before  the  followiug  one  rnache«  the  celt, 
{leripberal  »na  tnuKt  soon  bftrome  fatigued  so  that  it  ia  no 
rj»DS«r  able  to  respond  tothestimnlus,  and  yet  it  is  sufficiently 
JMTDnjr  to  command  t>he  attention  in  so  far  as  to  difttravt  it 
f frooi  other  stimuli  ooming  from  within.  This  is  the  condition 
gaieCndc  iu  the  cell   vhicb   is   maoifosb  in  the  muscle. 

Attrition  and  Periodicity :  — The  most  casual  observer  will 

rer  that  hltt  alteution  i»  discoutiunouH  tind  int«niiittent. 

itests  itself  in  a  wave-like  form.       It  Is  a  series  of 

The  miad  does  not  rei^t  for  any  length  of  time  upon  ' 

a  niflgle  object.     Kew  phasLs  aud  rt-latioiiH  must  continually 

app-siT,  or  the  object  is  <lropped,  that  another  may  bo  taken 

ap.      "  No  one  can  possibly  attend  continuously  to  an  object 

ttiat  does  not  chanKe.'*>     This  process  has  Ijeen  dencribed  as 

a  "dy  and  perch."     Charles  Pierce  says  in  his  "Philosophy 

of  AUsxiuon"  thatttiereis  "nocontiDQum.''   This  periodicity 

In   Attention  haa  been    observed  by  Helmlioltz-    with   the 

pe  and  commented   upon  at  cooHidcrable   length. 

pbaoomenon  is  called  retina)  rivalry.      Mr.  T.  Seed'  re- 

some  observatiODs  which  he  made  iu  coiiibiaing  two 

pic  views,  which  were  ruled,  the  cue  with  vertical, 

tb«  other  with  horizontal  lines-     He  finds  that  the  whole 

will  be  occupied  (or  a  time  with  one  view,  aud  then  this 

way  lor  the  other,  which  lasts  an  equal  time.  They  (teem 

chaiii:u  without  voluntary  effort  and  even  in  Bpitc  of  one's 

rti  to  keep  one  view  in  the  field.     The  full  time  for  » 

from  one  to  the  other  and  bacb  a^in  is  from  twelve 

to  alxteen  seoonds  for  diflerent  subjects.      The  pulses  of  at* 

•eBtkra,    however,    seem    to   »uc>ce«-d    one   another  at   much 

■iMPrter  iotArvals.    Two  seconds  seem  a  long  time  to  hold 

may  object  which  baa  no  relation  before  the  attention.     James 

There  is  no  aacb  tbinff  as  voluntary  attention  sus- 


■  iBtDe^ 


lBtDe«l  for  more  than  a  few  seconds  at  a  time."  Doc«  it  not, 
!ie«m  reasonable  that  during  each  wave  or  pulse  of 
atteatioo  only  one  undivided  state  of  consciousness  can  arisel 
Tbr  waxing  and  waning  of  nM^^ntion  sct-ni  to  mark  a  change 
trom  004  object  of  consciousness  to  another.  Tbc  object  of 
(he  Mate  may  be  very  complex,  but  it  stands  as  a  unit  in 
eevMloiunieu.  The  problem  of  the  relation  ot  the  parts  of 
Ifce  object  by  which  a  great  many  may  bo  allowed  to  stand  as 


,  "  Pij'ohology,"  Vol.  1.  p.  420. 
ioloolMhe  Optik."  8w.  ». 
r«,'rA.agiut  1,  1887. 
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a  tiQlt  in  f^nsrlonsaess  and  be  grasped  in  a  singk  i^tate,  f? 
tliu  niOHti  vital  importance-,  but  it  miiMt  im  dvfcrn^  until  later,] 
when  the  normal  period  of  a  wave  of  attention  will  also 
dlaoaaeed. 

Rhythmic  Speech: — Th«  most  dletingoishlog,  and  in  manj 
respects  Lho  most  iinportaut.  (tincUon  of  tbc  human  body  ia| 
TomJ  nU«rani'<^  um)  artivuliit«  speech.     lining  an  involnntat 
and  babitua]  fanction  in  a  large  measare,  it  might  bo  expect 
apon  a  priori  grounds  to  be  rhythmical.      Speech  beconw 
rhythmical  not  Bimply  by  soands  sacceeded  by  paas«8,  bal 
also  by  the  rcgiilikr  nwnrrcnce  of  strongly  accented  fioundii  it 
a  series.     Aside  from  the  simplest  shout  or  exclamation  ol 
joy  or  pain,  all  vocal  utterances  are  primarily  rhythmical.] 
Kvery  word  that  conlainN  more  than  oiw  Kyllable  coDKiHUt  otj 
strong  and  weak  syllables.     Tbeso  aeccnta  occor  upon  evcryj 
other  syllable  in  varying  intensity,  or  at  most  the  accent* 
syllubles   ur^   separated  by  tvo  unaccented  syUables. 
regards  vocal  utterances,  tiiey  can  be  considered  from  toi 
different  aspects — their  regular  snccession,  intensity,  pit 
and  qnality.    The  problem  in  a  philosophical  treatment  ol 
rhythmic  spee4-.h  is  to  determine  the  value  of  these  propertic 
of  sound  as  unifying  elciuents  in  a.  rhythmical  production.] 
It  will  bo  newisaary  first  to  in(|Uirc  which  is  tlie  most  funda- 
mental,   and  secondly,  where  each  enters  and  theimrt  it  playaj 
in  the  development  of  literatnre.     We  muBt  seek  also  other  J 
unifying  principles,  if  »nch  there  be.     Of  these,   we  might] 
nov  mention  the  logical  meaning  of  words — the  theme — and] 
ffi6th«tlc  forms.     As  we  arc  concerned  in  speech  in  so  far  only 
as  rhytbniical  effects  are  aimed  at,  we  shall  speak  only  oil 
poetry.     By  what  coordinations  and  iiul>ordinationH  of  soundsj 
with  rcspt)i:t  to  their  properticH  and  mtraning»  is  the  whole 
structure  of  the  poem  held  t(^^«r  T     It  is  tbe  same  problem] 
which  Plato  discussed  as  the  one  and  the  many.      Kant  pat! 
the  same  tiucatioo  by  asking  bow  the  mind  made  a  uuily  ontl 
of  a  manifold.     We  have  to  rusk  how  the  mental  span  t>ecome9( 
so  enormously  incrcaseil  as  to  grasp  such  a  poem  aa  Words-j 
worth's  "  Intimations  of  Immortality  from  tbe  RecoUectionsI 
of  Childhood,"  or  Milton's  "Paradise  Lo«t."      How  is  tb« 
carrying  power  of  tlio  mind  increased  to  nncb  an  extent  1 1 
The  answer  is  to  be  foond  in  the  fact  that  uDities  are  formedl 
oat  of  the  simplest  elements  of  s^ieech  by  conrdinating  somei 
with   other.H  la    respect  to  their   time  relations;    secondly,  i 
unities  are  formed  of  unities  l)y  subordinating  them  with, 
r«M{H.-ct  to  their  intvuBilicti,  and  somctimf-M,  their  time  valnesj 
thirdly,  by  coordinations  and  sutMrdinations  with  respect  to  ' 
intensities  and  qualities,  higher  nnlties  still  are  formed  ;  and 
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sly,  by  ccordi nation 8  and  eubordinatlona  with  respect 

to  ifaeme  and  aesthetic  forma,  the  gi-eatettt  uuitUtrt   Hrc  accom- 

piiftfaed.      In  the  finit  pl»(^-  vo<iU  atteraDces  arc  related  oa 

ngimrdA  time,  that  is,  the  siimc  sound   maj'  recur  at  regul&r 

kiterrals,  in  which  CAse  the  series   thus   rormed    might  iM) 

|erm<K]     a    rhytfunir    series — a   series    which    mny   txx^ome 

rfaythmicml.     In  the  next  place  this  series  mi^ht  be  made  np  of 

lead«r  iudiI  wc-aker  sounds  alternating  with  each  other.      The 

aKTiae  wonld  then  becomposcd  of  jcroupsof  souuds  and  might  be 

called  a  rhiflhmirai  series.      TJiis  is  a  rhythm  in  s]>C(:ch.      If 

now   the  louder  souudK  in  ea«h  group  w(>re  given  different 

intrmntMa,  theae  smaller  ^roupts  ui^'ht  be  brought  into  larf^r 

yroops  atiU.     In  this  way  the  mentnt  span  may   he  made  Xa 

•sicad  Itaelf  over  a  ver>'  large  number  of  simple  impressioos. 

Tbe  principle  is  very  clear,  and  one  will  see  at  a  glanw  that 

If  intelligible  sounds  were  nsetl  and  'inalitntive  changes  em- 

plojed,  the  mental  span  might  be  almost  indefinitely  extended. 

Th*-    <»iTyiDg  power  of  the  mind,   however,   does  not  rent 

vbony  in  any  case  apon  a  single  fact,  if  we  make  the  exoep- 

tion    that    vocal   attcranoes    miiMt   Im^  carefully   timed    in   a 

tbytlimic   series.       Quality   and    pitch    changes    aceouipiioy 

^aaffes  in  intensity,  fw  that  the  subordination  of  onei^oimd  to 

aDoCber   and   their  oonsequent    unification    with    respttct  to 

iatouity  is  always  dependent  upon  pitch  and  quality  changes 

aa   wdl.      For  diie   reason    it   is   impossible   to   treat  each 

ytoperly  by  iteelt. 

T^nte-retations ; — In  order  for  vocal  utterances  to  form  a 
rfaytluutc  series,  they  must  occur  at  regular  intervals  of  time 
whicll  cannot  ex»«ti  or  Tall  much  lielow  ri-rtJiin  limits.  We 
■ay,  however,  upon  the  uualogy  of  pliy^iotogicul  rhythms,  re- 
paid ■  Mtries  of  Hiiiiiids  nKTurring  at  stated  intervals  as  a  rliyth- 
mkal  eerles,  and  alRo  n/gard  the  rocurreuce  of  accented  t^ounds 
M  fanning  a  secondary  rhyllim  out  of  the  primary.  This  is 
carxTing  the  rhytlimical  idea  fiu-iher  than  hiis  t^een  customary, 
aod  while  it  is  more  neariy  correct,  it  would  not  be  generally 
■aclentood.  The  question  of  the  time  values  of  vocal  utter- 
■sees  tor  rhj'thmical  purposes  cannot  be  answered  upon  an 
exaaiination  of  poetry  iUelf.  Although  the  On-vks  and 
Komana  assigned  exact  vnlucf*  to  nil  syllables  in  their  Ian- 
giiace,  Utere  is  reaaon  for  believing  that  ancb  ralnea  did  not 
■rise  naturally,  bat  were  assigned  when  they  began  to  8i>ecu- 
Ute  ai>on  poetry.  No  snc-tt  rtU:iUons  exist  among  the  eylla- 
blM  of  modem  lauguagee^  and  in  English  they  never  did. 
We  nnat  then  dismiss  the  subject  of  time  and  its  significance 
aad  rerert  to  it  as  the  subject  permits. 
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tntrmity  of  Sounds: — The   miud  aocomplishito    its 
nai  nnificatloii  of  sounds  by  subordiDatingtlieiii  wtUi  n«i 
to  their  intensitlefi.    A  rbytfam  io  speech  means  a  a«ri«« 
;;roui>M  of  Houcds.     Each  Rroup  may  coalain  two  or  moi 
Hoamls,  g<>ncmlly  not  tnor«  than  fonr.     Two   Bcinnda,    onf 
strong  and  one  weak,  the  one  siiocee^ling  the  other  in  tic 
cADnot  ^ive  an  id<*a  ol  a  rhythm,    but  two  groups  of   c«r( 
auch  sounds  certainly  can.    This  bein^  the  simplest  posslbl 
rhylhin,   we  should   expect  that  it   would   be  the  earUt 
lorm    in   which   litorature    appeared.      Since   we   have    nc 
probably  any  extant  specimens  of  the  firat  literary  prodncUoi 
tor  they  wert*  not  coinmitt'fNl  to  writing,  wH  must  jndge  troml 
tboee  which  have  come  tJown  to  as  Irom  later  periods,  and) 
from  the   literatnre  of   primitive  peoples   and   of  childrL-n,! 
what  the  earliest  form  w;im.     In  thiii  way  ft  haa  Iteeu  profedj 
that  our  burmiHe,   whidh  was  made  upon  a  priori  gronnc 
simply,  is  correct.     The  oldest  extant  Mpeeimens  of  lEnglisli 
poetry  are  generally  composed  of  verses  of  two  sectionsj 
whifb  are  separated  by  a  pause  in  the  middle.     Each  seetioi 
generally   contains  four,    sometimes  siXj    syllables,    two  o| 
wliiob  ore  unan(i;ntcd  and  two  acocnted.    The  fir»t  sectioi 
was  emphatic  and  corresponded  to  the  accented  syllable 
the  smaller  div-iftioa;  the  second  s^^tion  r^oeived  lesg  sire 
and  was  les8  important.     The  two  formeil  a  kind  of  lmlan( 
strnctare,  in  which  the  first  section  contained  a  rise  and  th< 
second  a  fall. 

heUe  lieafM:  li«arde  nitha*. 
wer  lo<u  wt^rud:  woldood  aendo. 
graefl  ungTEUidfl:  gar  ftocg  theabt«.' 

"Our  Anglo-Saxon*  poems  consist  ol  wrtain  versicles.  or,l 
«8  we  have  hitherto  termed  them,  sectJons,  bound  together  in] 

pairs  by  the  laws  of  alliteration For  "the  most  partj 

these  sections  contain  two  or  three  aooents,  bat  some  are] 
found  containing  fonr,  oreren  Gtc.  The  greater  number  oM 
Ui«»e  sections  may  be  divided  into  two  parts,  which  generally^ 
Inlfill  all  the  conditions  of  an  allltenitive  couplet.  . 
These  are  the  nilcs  that  Oui-nt  nivcs  Jiccording  to  which  the| 
elementarj'  sections  were  conetriicted :  1.  "  Each  couplet  otj 
Adjacent  fxxenta  most  be  separated  by  one  or  two  syllable 
which  are  unaeeented,  bnt  not  by  more  than  two.'"  2.  "Kol 
section  can  have  more  than  three  or  less  than  two  accents. ' '  3. 
"No  section  can  begin  or  end  with  more  than  two  unaccented' 
syllttblos."     "  When  the  accents  of  a  section  are  separated 


''These  lines  are  copied  Jaat  as  they   appear  In  GneHt'a 
tory  of  Enfrlinh  Rhythms,'*  p.  ISH. 

*  QnoBt'B  "History  ol  English  Rhj-thm»,"  p.  168. 
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tby  two  uDACcented  eyllables,  the  rhytliiD  bait  be«n  called 
[triple  measuK;  and  the  oonuaon  meaaare,  n-ttca  Ibc.v  are 
loly  seiiarated  by  u  single  syllahle."  Th«  greater  propor- 
snml  nniabcr  of  Accents  malces  the  movement  slower,  and 
■dapCs  the  measnre  for  more  solemn  and  graver  subici.'tK. 
Tlie  txijilw  measure  is  more  suited  to  ligbt«r  themes.  The 
ot  the  common  measure  is  made  more  enei^tic  by  be- 
begnn  and  closed  witli  acct-nttwl  syllabltw.  They  are 
apt  wbeu  too  short,  and  become  feeble  wbcu  too  long, 
ae  considerable  variety  of  rhythm  as  early  as  the 
cfiDtory,  "  aK  there  certaluly  was  iu  tlie  seventh  centcir;, 
wbeo  Csedmon  wrote.'"  "It  is,  however,  probable  that  the 
rbTtfams  were  of  a  simpler  and  of  a  more  uniform  character."' 
.  _'.  .  '*  Moat  of  the  alliteiative  couplets  have  only  four 
•eoents  —  very  few,  indeed,  have  so  many  as  six." 

The  pheoomenon  of  accompanying  the  changes  of  intensity 

1b  ft  senes  of  soands  with  muscular  coatractious,  led  to  the 

«Bfly    aaaociation    of    dancing  with   musical  and    poetical 

KCttatJOD-     Indeed,  If  we  accept  the  current  theory  of  the 

orisin   of  language  u  ftrising  dnring   the   celebrations    of 

rUtory,     dancing    precedes    even     language.      Just  as    an 

miiBSl  jQiapfi  and  frisks  about  aa  ail  expression  of   pteanure 

I      it  Kcing  bin  master,  so  our  ancestors  danced  for  joy  over  a 

victory,  or  in  the  worship  of  their  deity.     They  emitted  cer- 

tftlo  Tocai  Qttcranccs  in  company  with  the  tramping  of  the 

^  iarC,  which  in  time  came  to  have  definite  meanings  and  also 

Bto«fe  on  llie  rhythm  of  the  dance.     Thin  rhythm  waH  scarcely 

■  Bore  than  the  simple  svayinK  of  the  body  or  the  lifting  of 

B  •■»  loot  and  now  the  other.     Variations  in  tlie  dance  might 

Mcnr  either  in  taking  several  steps  forward  and  then  several 

backwarxl,  or  to  the  right  and  to  the  left.     These  variatioim 

would  produce  eorreaponding  eflM^t^s  iu  the  voca)  accompuni- 

meau    The  step  of  one  foot  would  be  stron^r  and  a  more 

intdun  sound  made  to  correspond  to  it.     Tn  the  same  way 

eitlier  the  forward  or  backward  movement  would  become  the 

■ore  important  and  give  rine  to  the  distinction  of  thesis  aad 

arsla  of  the  verse.     Farther  gronpings   of   the  verses  might 

Iklcft   place  in  the  same  way.    The  two-ihythm  was  appar- 

^ttly  the  prevailing  rhytbni  in  the  history  of  our  language^  (f 

Mt  in  aome  others.     The  moKl  common  foot  in  our  Itterattire 

tCall  tiineH,  and  a  very  common  fool  in  the  Greek  literature, 

eonxtatwl  of  two  syllables  ;  two  feet  entered  into  the  section, 

i.::d  two  aectloos  formed  an  alliterated  couplet  or  verse.    It 

u  the  simpleat  possible  rhythm,  and  correspoads  to  the  Icf:- 

ICDdnlnm  with  which  the  InngUHge  was  so  intimately  asso- 

in  ftA  earlier  history. 

OoMfa ''Hlrtoiy  of  EngUsh  Rhythms,"  p.  168. 
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Noir&*  bellerM  tbat  laojraage  tootc  ita  riM  in  th«  coaoei 
ftction  of  many  persons.     In  this  way  the  Indiviiiual    fin<! 
that  what  belongs  to  bim  is  Lbe  common  character  of  olben/ 
Sach  utt«nMicee  ae  "bi-ho"  arr  takpn  to  l>e   the   first   begin- 
nlnf^s  of  liiQ^iiage,  and  they  ori^nat^  <IarJDf;  concerted  actloi 
Any  sound  that  ia  to  become  intelligible  ninst   first   be 
pericnc-i-d  in  company  and  then  by  thn  individual  alonu.     Be 
as  the  example    Kbows,    each    utt^ranee-s    are    rbytlunic 
Here  it  is  the  rhythm  of  heaving  sails  or  anchor,  whicb 
Been  among  sailors. 

Variations  in  the  namber  of  syllablea  to  the  accent  voi 
be  a  necwisity  as  a  rclivf  from  the  monotony-  of  tnvo  syllable 
to  the  accent,  and  go,  too,  the  number  of  accents  to  the  sc 
tion  would  be  increaeed  on  ncconnt  of  the  abruptness  of; 
doubly  accented  section.     Taiiiu-  in  Mpeakint;  of  early 
poets  says:     "His  chief  care  is  to  abridge,   to  imprison' 
thought  in  a  kind  of  mutilated  cry.''     ''They    (Saxons)    do. 
not  speak,  they  sing  or  rather  shout.    Each  UtUe  vertie  it 
acclamation  which  breakg  forth  like  a  growl.    Their  stroi 
breasts  heave  with  a  groan  of  anger  or  of  enthnsiasm. 
vehement  or  indistinct  phrase  or  expression  rises  sudden]^,] 
almost  iu  spite  of  them,  to  their  lipe."     After  the  people 
came  settled  down  in  their  new  homes,  they  lost  tlw  ruder an^ 
rougher  characteristics,  and  such  wild  oatponrings  would 
no  longer  suited  to   their  milder  (ipirits.     The  changes  thi 
took  place  in  the  development   of  our  literature  are  due 
some  measure  to  the  change  in  the  life  and  habits  of 
people. 

There  stiU  remain  in  our  poetical  compositions  c«i 
evidences  of  some,  at  least,  of  the  stages  through    which 
poetry  has  paHHed.     The  choroses  in  many  of  our  hymns 
vtitl    made  up  of   non-seuKC  syllables.     Irish  mclodiLtt 
popular  songs  retain  this   feature.     Children's  poetry  —  1 
that  I  refer  to  such  poetry  as  they  enjoy  and  recite  for 
own  amascment — has  a  large  element  of  purely  nnm( 
sounds  in  it.     Savage  dsnoefi    are    often    at^compnuieil 
recitatione  in  which  no  meaning  has  iM.-en  dittcovunnl. 
savages  and  children  are  fraqncntly  found  repeating  for  the 
own  amnsement  a  series  of  uon-seuHi!  ttyllables  in  rhytbmi( 
form.     The  accents  are  very  strongly  murked,  and  frecgucut 
enforced  hy  alliteration.     The  incoherent  cbntter  of  a  ^nwn^^^^j 
or  the  Houiid  of  a  foreigner  speaking  his  language  to  one  wl 
is  unacquainted  wiUi  tlie  language,  is  distinctly  rhythmical.^ 
It  is  more  like  a  chant,  nod  childre-n  fre<]ueJilly  remark  npoi 

'  Ladwlg  Noir^,  "  Max  MdUor  and  tho  Philosophy  of  Laoguage."] 
*  Tsiae,  "  Introduction  to  the  HUbory  »'  English  Langiuge."         I 
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appears,  then,  that  vocal   attenmces  which  ur«  kepfc 

\p  lor  a  cocisiderable  time  fall  into  a  rhythmical  form.    Buch 

Mkc  the  natnral  tendrnry  ol  speech,  it  would  conform  itseW 

MaDy  rhythm  with  which  it  might  Iw  associated,  and  as  vocal 

ltteranc«-(i  were  always  accompanied  by  the  daaoe,  it  would 

tkkf  on  the  rhythm  of  itit-  danc*-.  which  in  ha  earliest    forms 

:-:ivc  socn  reason  lo  believe  was  the  leg-pendtilum. 

i  lie  poetry  of  children  shows  a  character  very   similar  to 

mriv  EngliHh  poetry.     It  conaistn  often  of  a  two-section  verse 

•hirh  ia  Btrongly  alliterated,  and   in   which  the  rhythm   is 

!    pMfectljr  clear.      The  familiar  incantation  rhyme  ahowM  this 

:  ^ractcrisUc  very  weU. 

StlckiB  anil  stones 
Blay  break  my  boned, 
Bdc  names  will  aevvr  hurt  me. 

AfBln. 

Jftck  And  Jill 

W>nt  uptho  hill 
To  tetch  a  pall  ol  water; 

Jack  fvlt  down 

And  broke  hia  crown 
And  Jill  eame  tambUng  after. 

At  the  be^nnicg  of  each  couplet  there  is  wanting  one 
qOabl*.  Their  poetry  is  usually  arcoiiipaaied  hy  marching 
•r  by  clapping  of  the  hands,  bo  that  they  re^juire  an  accented 
tfOibike  at  the  beginning.  The  verse  is,  Uien,  an  alternation 
il  aeeented  and  nnaccented  Hyllables  ;  oecnsionaUy  only  two 
it*d  syllables  occnr  between  two  accents.  We  have 
tba   first  couplet    what  was  found   lo  be  a  prominent 

fristic  of  f^rly  Knglish  poetry. 

.B.  Taylor  in  his  '-Antiiropolopy"  asscrta  that  while  meter, 

,  fcy  UuU  he  means  lines  regularly  measured  In  syllables,  is 

evidence  of  civilization,  one  of  its  earliest  developments  is 

Kcfaed  and  balanced  sounds.     The  Australian  savage  sings 

i.tb«  end  of  bis  verse,  "A  bang!     A  l»ngl''     Certain  of  the 

American  Indians  sing  In  choruses,    "  Nyah  eh  wat 

eb    wa!"      The  choms  of  a  New  Kealaud  song  is 

"Ba-ah,  ba-ah,  ha-ab.  ha!'*    A  feature  extremely  common 

1  barbaric  song  is  a  refrain  of  ccnprally  meaningless  sylta- 

1j9.     Gnest.'  speaking  of  our  early   poetry,  sayti,    "I  have 

Warded  the  opinion  that   these   short,  abmpt  and  forcible 

rkytlims  were  the  earliest  that  wore  known  to  our  language. 

TVey  are  sach  as  would  naturally  l>e  prompted  by  excited 

Mlay,  and  well  fitted  for  those  lyrical  outponrings  which 

hm  the  «arlieat  poetry  of  all  languages. "    The  abruptness 

'OaeM**  "  Hi*t«rT  of  Eagtfsh  Rhythms,"  p.  365. 
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U  f«U  b;^  ctiildr«n,  so  that  not  more  than  a  single  codpl< 
appears  without  the  iDt-errentioii  ot  a  difiereat  kind  of  verM. 
Shakespcaro'  a<lopted  thm  measure  in  his  dftscriptions  of 
fairyland,  and  it  is  now  become  the  fairy  dialect  ot  the 
Englisb  lan^ioge. 

Qualitien  of  Soundx :  —  Qaalitlea  of  sonnds  are  qafte  u 
important  as  naifying  elements  as  their  time  and  intensity 
relations,  and  were  quite  as  early  regarded.  This  is  mani- 
fest from  the  frequent  recurrence  of  the  same  sound  at  the 
bcgiuuiug  of  Anglo-Saxon  and  Germanic  veraes.  This  ia 
alliteration.  The  two  swtions  of  the  verse,  while  contrasted 
In  intensity,  were  coordinated  by  the  recurrence  of  the  same 
souud.  The  origin  of  alliteration  is  invQlred  in  »ome 
mystery,  and  yet  the  savage  •^hoiitii  juxt  quoted  point  out  a 
possible  origin.  The  emotional  shout  of  au  animal  lor  a 
given  state  is  always  the  same ;  but  for  the  sarage,  who 
possessee  greater  powers  of  attetauoe,  emotions  find  various 
expreeaions,  or  at  least,  if  the  ezpreesion  begins  with  the| 
same  sound,  it  ends  differently.  Although  the  New  Zimlauc 
Barage  shouts  "Ha-ah''  several  times  in  succession,  he] 
closes  with  "  HaT*  When  the  child  torments  his  companioi 
in  the  midBl  of  misfortune,  he  says  "Goody,  goody  gout-" 
Other  esprcssioua  of  a  similar  character,  but  uacd  with 
different  puriwse,  are  "higelty,  pigelty,"  "hee-ho,"  et 
In  modem  poetry  alliteration  has  given  place  in  a  very  U 
measure  to  Qnal  rhyme,  which  has  become  the  unifying  fs 
for  the  verse  generally  In  Englisli  poetry  aad  always 
French.  The  qualities  of  sounds  gave  rise  to  melody  ii 
speech,  which  is  common  to  both  poetry  and  music,  and  it 
as  melody  that  the  qualities  of  sounds  play  the  most  impoi 
tant  part. 

Spencer  holds,  in  his  essay  upon  th<*  origin  of  music,  tl 
difierent  emotional  states  produce  diQcrent  intonations  an^ 
chaii|[«8  in  pitch,  quality  and  londness  of  vocal  utterances.^ 
In  the  savage  dances  of  victory,  worship,  and  love,  emotioni  ~ 
speech    grew  up,    and   from   this   music  arose.     Original!] 
music  was  recitative— .a  mere  chant.    Chinese  and  Hindoi 
music  IB  still  so.    This  recitative  speaking  grew  "  naturallj 
ont  of  tlie  modulations  and  cadences  of  stroujc  feeling."     Tl 
Quaker  preacher  who  speaks  only  when  moved   by   religiot 
emotion,    speaks   with    a   recitative  intonation,  and   cht 
services  of  the  present  day  are  generally   read   so.     This 
really  melody.     Kecitative  speaking,   or  emotional  speech, 
constitntes  the  whole  of  savage  poctr>'. 

Poetry  and  music  among  primitive  peoples  were  the  sami 
Poetry  was  either  sung  or  chanted,  and  it  was  not  oatil 

'OnMt's  "History  of  English  Rhythms,"  p.  179. 
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later  period  tliat  they  became  separated.  With  the  discover; 
ot  the  musical  instrument,  the  people  »aw  tbat<  a  melody  me 
just  as  veil  expressed  hj  HJmplc  tones  as  by  ioteltigible 
ajUablee,  and  music  took  up  its  own  lines  of  development. 

7%e    Emotional  Effect*   of   Rhy(Jim   upon  Havcgcs  and 
Childrtn: — There  is  no  more  striking  fact  in  the  wbole  field 
•r  rhytJim  tlian  the  emottonal  effect  which   rhytbms   produce 
apon  certAia  classes  of  people,  sava^saml  riiNdreii.     Atten- 
tion haa  already  hv^vn  callwl  to  thi*  psychological  plienomenoD 
0(  aeeonpanyiiig   the    cbant^^s  of   intensity  in  a  series  of 
■oands  by  mnscnlar  movements.     So  strong  i»  this  impulse 
tit  )U1  eiiutses  of  people  that  no  oue  iH  able  to  list«n   to    muHiu 
is  which  the  rhythm  is  strong  and  clear  without  making 
•OHMS    kiml    of    mascnlar  movements.    With  some  people 
thwe  BDOvemeDte  tend   to   increoHe   in  force  until  the  whole 
txtdy  becomes  involved  and   moves  with  the  rhyUiin.     The 
aeeeDta  in  the  rhythm  have  tlie  effect  of  summated  stimuli, 
■ad  febe  excitement  may  increase  even  to  a  state  of  ecstasy 
■ad  cmlalepsy.     Althoii;;h  the  regular   recun'ence  of   the   ac- 
MBted  sylhible  is  the   most  important  element,  th(>   qualica- 
tire  dudiges  aid  in   bringing  about  tbe  emotional  states. 
6oMbing  efifectn  result  from  certain  rhythms,  as  is  shown    in 
Ihft  lallllig  aod  patting  ol  the  baby  to  sleep.     The  early 
hjrpnotixecs  teeorted  to  the  gentle  stroking  of  their  subjects. 
Baragea   »re  well   aware   of   the   exciting  *!ffect.s   of   certain 
ihytiuiiSt  and  are  accustomed  to  use  them  to  bring  about  the 
of  frenzy  in  which  their  prierttfi  give  their  prophecies 
In  which  religious  dances  are   danced.     Mr.    Ellis.'  who 
has  nade  a  study  of   some   tribes  in    Africa,    says,    "Music 
■■niHpiT  the  ThKi-!4i>eaking  tribes  is  limited  to  airs  possess' 
Jm  aa  obrions  rhythm.     8ach  airs   seem  to  appeal  to  the 
prtmiUve  sense  common  to  all  people,  but  upon  savages,  that 
it,  upon  cblldien  with  the  possession  and  power  of  men,  its 
iakacBise  is  immense,  and  the  stat«  ol  excitement  into  which 
■a  aaaemblage  of  uncivilized  iH^pte  may  be  wrought  by  the 
■«i«  rbythm  of  drnms  and  tbe  repetition  of  a  simple  melody 

tvoold  luirdly  be  credited With  some  races  this  known 
■Ulliiiiiiil  inQuetit'e  of  mnsic  has  Iweu  utili/ed  with  three 
■tijwia.  viz.,  to  stimnlate  the  religious  sentiments,  the  mor- 
Ual  spirit,  and  the  sexual  i>a.ssions.'' 
Ia  Che  Vatiati^  dance  among  tbe  Indians  of  British  Colum- 
Ua,  the  tribe  assembles  outside  of  the  chief's  house  in  which 
Ae  dance  is  to  be  held,  and  with  fists  and  sticks  they  beat 
A*  time  OD  the  walls  aa  they  enter,   staging  the  daacing 

'  A.  B.  Bills.  "  The  Tbiil-Sp«Bkliur  Peoplea  of  tb«  Gold  OomI  o't 
Vwt  AMoa,"  p.  Sas. 
*  Fraox  Boss,  /aur.  nf  Amir.  Fotk-lort,  Vol.  I.  p.  49. 
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song.     The  dancent  who  are  on   the  inKide  are  workeil   ap 
into  a  frenzy.     The  j^ntle  striking  nt  Srgt,  p^daally  iocreaa- . 
inx  in  violence,  and  the  slow  approach  and  the  asBemblage 
the  tribe,  wroagbt  In  the  dancers  a  pilch  of  excit«ineDt  whi( 
forced  them  to  rush  out  after  a  time  and  bcfriii  the  daoc 
Jomping  about  in   the   wildcnt  fiujhion.     Sncb   dances  oeae 
only  with  the  complete  eibaiistion  of  the  daoeeni. 

Th«  Patitf^oniao  wizard'  be^ns  hisi>erfQrmanc«!  wJtlidmm'J 
ming  and  nittling,  and  keeps  it  up  till  th*^  real  or  pretended] 
epileptic  fit  comes  on  by  a  demon  entering  him.  Among  the] 
wild  Veddas  of  Ceylon  the  devil  dancers  have  to  work  them-j 
selves  into  paroxysms  to  gain  the  inspiration  whereby  th( 
profcKfl  to  cui-e  their  patients.  With  the  furious  dancing  tol 
mnsie  and  the  cliaulfag  of  attendanto,  the  Bodo  priests  bring] 
on  a  lit  of  maniacal  possession.  The  excitement  is  alioweal 
to  continue  until  t-he  prophet  falls  to  the  ^rxiund  in 
swoon.  Wheu  the  Alfurus  of  the  Celebt'H  invite  their  deft 
to  dvKcond  among  them,  the  prieets,  standing  altont  the  chi< 
priest,  upon  whom  tin-  deity  is  to  descend,  chant  Komel 
legends.  A  alight  twitehingof  the  limbs  marks  the  beginning] 
of  the  possession.  The  priest  turns  his  face  towards  heaven^] 
the  spirit  dttsceuds  upon  him,  and  with  terrible  gestures  haj 
springs  Qpon  a  board  and  beats  about  withabundleof  Icavf^,] 
and  leaps  and  dances,  chanting  some  legends.  He  falls  in 
swoon,  and  the  sounds  he  emits  are  interpreted  as  the  will 
the  spirit. 

George  Catlin*  says  dancing  is  always  accompanied  by  tl 
singing  of  mysterious  songs  and  chants,  which  ore  pf-rfcctl] 
measnrcil  and  sung  in  pxact  time  to  the  Ix-at  of  the  drui 
always  with  an  invariable  sot  of  KOnuds  and  expressions. 

The  religions  services  and  singing  among  the  Shakers 
often  accompanit-d  by  dancing,  and  more  frequently  by  beat 
ing  of  the  time  by  nil  the  memlwrs  of  the  congregation.     Th< 
excitement  among  them  never  rises  to  an  Rxtrcme  degree. 
highly  eiviUzed  people  Is  not  easily  affected  by  mere  rhythmsj 
A   simple  tone  is  not  so  expressive  as   it  is  to  tbB  lowei 
classes  of  pL-ophv     Tbo  n»!gro  preacher  often  reNorts  to   reein 
tative  speaking  to  produce  the  desirwl  emotional  .state  iu  hi| 
hearers,  which  is  generally  known  as  the  "power."  He  select 
some  short  sentence,  often   unimportant,    such   as   *'Mo6< 
went  up  into  the    mountnin,"   and  repeating   this,  at 
softly,  he  gnidtjally  raises  his  voice  to  the  highest  pitch, 
the  same  time  increasing  his  gesticulation s.    The  more  ex^ 
citable  of  bis  audience  are  thrown  into  a  juiroxysm  ;  the  coal 

'E.  B.  THVlor,  '•  Primitiv*  Culture." 
'  Georee  CMtlin,  "  L(>tt«rB  and  Notea  upon  the  Mjinn«rt  and  CoiJ 
toma  of  North  American  Indians." 
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tafrion  Bpre&ds  so  that  fiomctlraRfl  the  Thole  sadieiice  is  io- 
rolTed.  EvaDgelista  among  all  clasaes  of  people  rely  more  or 
!•■■  npon  the  emotioaal  eSe«t  of  rhythmicnl  epcolclng. 
Street  b&wkera  aad  (akira  {;«iieraUy  Api^ak  witli  a  reciCattre 
intonmtion.  Their  success  depends  very  largely  upon  tbelr 
sae««s«  In  allaring  and  holding  the  atteotion  of  the  crowd  by 
tlie  nutnner  and  iDtonation  with  which  they  speak. 

The   effect  of  rhytlim  aod  clearly   a<!eented  ransic  is   no 

ereateT  upon    primitive    i>coplo8  than   upon   ebitdren.     Al- 

thoogb    children   are  not  allowed    to  go  into  ecHtasiea,  the 

clmpping  of  the  haade  to  the  recitation  of  "Peas  porridge 

hoc"    Is  akin  to  the  teiribte  leaping  tuid  i^esticiilaiions  of  the 

tM'r^ge  to  the  accompnnying  tom-tom  and  the  chanting  of  bis 

aocient  leg^de.    The<^lld  usnally  be^ns  his  recitation  of 

*'  Pema  porridge  hot  '*  rather  slowly,  aod  as  he  continues  he 

gxwe  ia  excitement  aud  enthutilaam,  his  gestures  become 

Bor«>  violent  and  rapid,  uutil  ha  breaks  down  in  the  excite- 

Beat.      It  is  a  well-known  tact  among  school  teaehers  that 

Tooog  cbUdreo  become  excited  whenever  they  sing  rhyiuee 

vitb  ■  strongly  accented  rhythm.     Several  have  made  this 

obaeirntion  during  the  singing  of  a  certain  line  in  Tbeo<lore 

mtoD's    ''Baby  Bye."    The  lino  in  which  the  excitement 

reacfae*  ila  climax  is, 

Thero  lie  Roes 
On  his  U>e« 
Tickling  bftby'8  dobs. 

Tbifi  is  a  tj'po  of  the  fair^-  measure.  The  accents  are 
ttroofi.  and  every  line  ia  preceded  by  a  pause,  and  at  the 
Mune  time  all  the  lines  are  rhymed.  Both  the  rbs'me  and  the 
paoae  lend  an  Intvusiflcation  to  the  rhythm  that  is  snfKcient 
to  eall  ont  the  greatest  excitement  in  the  fairy  people.  In 
Bobert  Browning's  poem  of  the  "  Pied  Piper  of  Hamliu," 
vbow  charm  was  rhythm,  occurs  tliiw  remarkably  rhjt,hmical 
IMstge,  and  taken  with  the  coutexi  might  eoiiily  cause  some 
OMltkiDiU  excitement: 

Into  the  «tr«*tt  th«  plp«r  Bt«pt, 
Smiling  at  first  a  little  siiule, 
Ab  If  be  knew  what  magic  itlept 
In  hU  qu!«t  pip*  the  while. 

I  bare  tbo  teetimony  of  an  eminent  educator  that,  when  he 
icad  theae  liaee,  and  he  is  an  effective  reader,  his  lioy,  a 
yottfifttcr  of  five  or  six  years,  would  tun  away  and  hide 
vhve  ho  conM  not  hear  the  reading,  lie  wati  apparently 
a«afal«  to  bear  the  stmin  of  the  oxeitemeut.  In  later  years 
tta  boy  conld  not  tell  why  he  did  so,  except  that  it  disturbed 
ktm. 
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The  use  by  children  of  incantatiOD  rhymes  tor  parposee 
iDjni?  and  torment  to  their  oompaoionB  is  iDtei^sUn^  in  thi 
connection.     The  habit  ol  rhyming  is  almost  instinctive  wit 
them.     Imt^iine  the  efieet  ol  sach  a  couplet  as  this  upon 
child  to  whom  it  is  addressed  : 

Good  Die ht, 
Boeie  n^Rht. 

Again,  any  name  may  be  put  in  certain  adapflv*  rhymi 
which  aT«  cnrrent  among  children.    Thes«,  however,  arc  not 
80  effective  an   the    inntancc  cited  above.     They  admit   of| 
ratort.     The  drawling  ont  or  a  name  in  a  fling-song  measui 
tooe  is  very  effective,  and  the  easy  adaptation  of  some  name 
makes  tliu  child  who  lit  anfortunate  in  having  such  a  name ; 
object  ol  torment. 

The  Hace  of  Rhythm  in  MuMc  and  Ptfctrtj.     Music: — W« 
have  Been  how  mnstc  and  poetry  took   their  rise  together^ 
from  the  emotional  Qttexaucce  of  savages  dtu-ing  the  dance, 
and  how  thv.st;  emotional  nttcrancc^  {^mdually  took   the  form 
of  recitative  epcaking.     This  gave  rise  to  the  melody,  though 
it  waa  not  disassociated  from  the  meaning  of   the  wonbu , 
With  ihe  diftcovery  of  the  musical  instrument  came  thai 
discovery  that  a  melody  might  be  sastained  by  simple  to&«] 
intensities.     Although   mnsic  finds  itA   essential    basis    iui 
rhythm,  its  distinctive  feature  is  the  melody  combined  with, 
hnrmouy.     The  melody  is  constituted  of  a  succession  of  tones  i 
which  arc  Nignificmit  of  an  emotional  Hiatc.  and  when  several] 
melodies  arc  combined  and   sung  together,  they  give  rise  to 
harmony.     This  combinatioD  of  melodies  depends  upon  thai 
pitch   of  the  sounds.     The  melodies  in   harmony    are    all 
SQbordinated  in  diClerent  degrees  to  one  dominant  melody  j 
which  is  higher  in  pitch  than  the  others.     The  unifying  ele- 
ment here  is  pitch.    This  is  the  only  distinctive  use  that  is ' 
made  of  it  in  cither  mnsic  or  poetry.     The  most  important 
and  fundamental  unifyiug  principles  nnderlying  music  is  the 
time,  without  which  there  can  be  no  music-    Jiusical  tonea , 
must  t>e  exactly  timed,  if  one  is  to  get  the  conci-ption  of  a, 
melody  from  a  aeries  of  tones.     When  they  are  exactly  timed , 
they  may  be  farther  unihed   by  regniar  changes  of  intensity, 
which  group  the  sounds  into  meutures.     The  most  common: 
measures  that  occur  in  music  are  2-4,  3-4,  4-4,  and  6-8  time. 
In  what  might  be  termed  the  natural  system  of  accents,  tb« 
first  note  in  each  measure  receives  a  strong  accent.     This  is 
rcfllly  the  only  accent  in  2-4  time.    In  3-4  time  the  second 
note  also  receives  an  accent,  hut  it  is  weaker  than  tlie  first. 
In  4-4  time  there  are  four  grades  of  intensity.     The  flrst  note 
is  the  strongest,  the  third  next,  the  second  is  weaker  still, 


Uie  fonrth  in  the  weakest  of  all.    In  6-S  time  the  third, 
and  sixth  are  ol  about  oqniU   inteneitr,  and  weak.     Tlie 
is  stroDgest,  the  lonrth  is  next,  and  the  second   weaker 
Aoaeh  stronger  than  the  third.     An  eqaal  amoimt  of  time  iH 
^en  to  each  measure— that  Is,  the  Btrong  accent  occurs  at 
npilar    intcr^'als — but   the   distribation  of  this  time  among 
fhn  notes  in  a  measure  may  be  greatly  varied  ;    the  separate 
ttOCes,  bowever,  always  bearing  constant  and  simple  relations 
to  one  another.     The  8uiaJle»t  fraction  that  may  express  the 
reiatioiis  of  these  notes  is  1-64,  and  this  appears  only  in 
insKrnmenial  mnsio.     In  poetry,  as  we  shall  sec,  there  i»  not 
ao  ntaeh    freedom ;    it   has   deviated   less   from   the   primal 
rtiytbiuic  stock  from  which  both  spring.     For  many  ceuturiea 
miutlc  consisted  wholly  of   melodies,  or  of  a  tiiugle  melody. 
The  idea  of  combining  orsinging  seveiat  melodies  at  the  game 
tine  esBke  very  much  later.     This  is  harmony.     It  reached  it« 
higlinil  d«relopmeuL  atKtnt  I'iUizabetb's  time,  when  the  at- 
Icapk  was  made  to  combine  an  many  as  forty  melodieB.     A 
■ncfa  smaUer  number  was  found  to  give  better  eRect,  and  the 
■■■ber  now  aged  is  generally  only  (our.     Symphony  was  a 
iUD  later  development,  but   the   general   feeling  among   mu- 
ddaiu  now   Is  that  it  culminated  in  Beethoven,   and   He 
tether  derelopmcnt  in  mn^c  is  impossible.     Although  the 
ten  bae  had  Beveral  slgoiflcations  in  the   history   of   mnsic, 
Ja   Beetliopen    it   was   the   combinaUon  of  several  themes  in 
tmiik  a  way  as  to  bring  about  a  Kuarcasion  and  combination  of 
Mrong  exBOtioDal  states.     The  mnsician  who  desires  now  to 
vrodnoe  new  effects,  turns  to  the  Volbs-Lieder  for  a  theme. 
He  aims  at  variations  of  the  rhythmical  effects  and  introdncea 
■ew    harmoniea.     Mendelssohn    is  Kaid  to    have   remiirked, 
wbea  he  heard  some  of  the  negro  melodicH  of  our  filavcN,  that 
hen  was  a  field  for  a  great  musical   talent.     Wagner,   taking 
tte  sogsestioD,  has  made  such  an  adaptation  of  the  Hunga- 
rian melodies,  and  with  what  success  the  musical  world  is  well 
svare.      Wagner  has  made  a  real  advnnre,  and  for  some  time 
■aalcal     composition    will     follow    hia    lead.      Although 
there  is  a  fe«Ung  among  musicians  that  rhythm  is  distasteful, 
U  U  more  apparent  than  real.     It  is  the  regular  monotonous 
rprorreace  of  the  same  rhythm  withoat  sufficient  variations 
that  ts  displeasing  and   not  the  rhythmic  flow  itself. 

JU^fn^  If!  /'oe/r//;— We  have  already  seen  that  when 
bagaage  appeared   as   literature,  it   took   the   form   of   the 
steplest    possible   rhythm.      Even   then    it   was   the   vocal 
ipuiment  of  a  dance,  and  there  are  many  analogies  to  the 
Bwafing  of  the  body  or  the  tramping  of  the  feet  in  the 
Tliore  were  no  fixed  rules  in  regard  to  the  number 
sjUables  to  the  measare.     The  verse,  so  far  as  we  can 
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■peak  ol  a  T«zve,  ooniisted  of  an  alternation  of  accented 
naaoeeiited  ayll^llae.  Very  generally  it  began  and  eod( 
vith  ao  acoented  liable,  so  that  a  panae  occarred 
earfa  verse.  Th«  Une  of  dPTelopment  along  which 
followed  was  an  isci'«i»«  in  tlie  aamber  ol  ttnacoeiited 
blee  aa  oompared  witb  the  acrcented,  and  also  an  Inc 
tlie  nambf^r  of  aeoentfi  to  the  rerse  ;  the  rerae  preeerrlng 
some  time  the  mat  balance  of  Btrnctnre  that  it  bad  in 
besiiming.  The  oamber  of  accents  then  might  be  foor,  si 
or  eight;  the  tatter  nomber  never  became  popalar,  for  tb< 
rasAon,  it  wotiidHOem,  that  it  exceeded  the  normal  mental  ej 
This  even  and  balanced  stractnre  conld  sot  hold  oot  foreverj 
a  demand  for  variety  and  the  infine^ce  of  foreign  ibytbnifi  coi 
trlbat*d  to  ovi-rthrow  ii,  so  that  Chaucer  wrote  altogether  in  i 
rerse  of  five  a«oent».  but  he  still  retainer!  the  middle  pansej 
This  came  after  the  second  accent  or  jast  before  the  tbii 
thoagh  sometimes  after  the  third  also.  There  were  mani 
verses  in  which  the  first  section  more  generally  containc 
tiiree  acoenta. 

Oaaat  takes  no  account  of  the  measures  or  feet  in  KngU 
Terse.  He  divides  lines  into  three  general  classes:  The 
that  begin  with  an  accented  Kvilable.  those  that  l>eg(n  wit 
one  uuoowted  eyilable,  and  those  that  begin  with  two  ai 
centad  syllables.  The  varieties  ia  each  of  these  cl 
depend  npon  the  po&itlon  where  the  variation  occurs  from  thi 
form  in  whJcii  the  verse  sets  out.  Should  the  verse  begii 
with  an  accented  syllable  and  continue  with  an  alternation  ol 
accented  and  nnacoented  syllablee,  it  would  constitute  oi 
variety.  If,  however,  two  unaccented  syllableaoccar  betwe 
any  t  wo  accents,  it  would  con.stitate  a  diHereut  variety  accord- 
ing as  the  two  unaccented  syllablca  occur  t>etwcen  the  fii 
«^  second  aooents,  th«  second  and  third,  and  so  on  throngti 
Un  Terse.  Early  poetry  was  sttng  to  the  accompaniment  ol 
the  harii  and  hence  was  auuR  in  exact  time.  Ou  this  account 
Guest  says  that  up  to  the  toarth  century,  Kngli-th  rhytbi 
▼ere  temporal  and  then  became  accentual.  Previous  to  chi 
time  the  syllable  had  a  time  value.  This,  however,  is  not 
be  taken  in  any  absolute  sense.  Poetry  was  chanted  in 
kind  of  trance  state,  and  the  rec-itcr  aimed  (o  produce  such 
state  In  bis  audience.  For  this  purpose-  the  thought  was  ol 
minor  importance.  Great  dependence  was  placed  upon  thi 
rhytlimif-al  flow,  and  doubtless  a  very  exact  time  was  given  to| 
the  syllables  that  the  movement  might  be  clearer.  A  rhythi 
which  depends  wholly  upon  either  the  time  clement  or  thi 
aooent,  fa  certainly  less  forcible  than  one  which  combines  both] 
factors.  It  must  be  conceded  that  thoagh  some  regard 
paid  to  the  lime  of  syllables,  no  snch  exact  time  was  main- 1 
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aft  modem  masicians  keep  io  their  music.     Perfect 
is  tbe  result  of  the  application  of  ecientific  methods  to 
iC.      Poetry  has  never  lost  the  time  eleaient  etitircly,   for 
■eaaatathatoccaratirregtilariutorvalscoald  not  have  been  but 
TVry  displeasing,  and  they  are  now.    It  is  reported  of  some  of 
«ar  modem  poets,  and  egpeci&lly  of  Tennyson,  that  they  rend 
their  poems  with  the  stnot«8t  observancer  not  only  of  the  ac- 
€m>t»t  bat  of  the  time,  ahovriog  that  they  regarded  the  time  ele- 
t  ol  great  importance.      Many  readers  and  teachers  of 
;U&h  poetry  pay  little  heed  to  the  regular  recorrenceof  the 
t.     For  them  the  thought  Ib  the  chief  i>1e^meiit  In  poetry, 
and  in  attempting  to  bring  thut  out,  they  disrf^^'ard  the  rhythmi- 
cal flow.     But  when  thp  proper  oltsfirvance  of  the  thoiighnioea 
Tiolenre  to  the  rhythm,  the  poet  must  be  adjudged  lacking 
poetic  inspitation,  and  to  that  extent  his  poetry  is  not  true 
poetry.     It  is  to  the  great  renown  of  Chancer,   Milton  and 
Shakespeare  that  there  is  sach  a  perfect  adaptation  of  the 
rhythm  to  the  theme  in  hand,  and  any  lack  of  observance  of 
Ham  accenbi  by  the  reader  t>etrayK  hiK  want  oi  nnderstanding 
ef  that  which  be  reads.     The  strict  ot>servanco  of  time  in 
Koalc  and  the  unity  of  origin    of  poetry   and   music, 'trbich 
aifQea  thai  time  waK  oiiee  an  t^stiential  element  of  poetry,  show 
that  the  time  elemcut  is  &lill  there,   ualuss  it  tan  In;  shown 
wbeo  and  why  it  has  dropped  ont.      Poetry  has  admitted 
(ewer  rariations  and  allows  a  greater  prominence  to  the 
rhythmical  flow  than  music.     It  must  tie  admitted,  however, 
that  the  tbOQgfat  has   taken  the  plB<'e  of   the  melody  to  a 
fxvat.  extent  as  the  unifying  clcmout,  but  it  eannot  tie  allowed 
•o  take  the  place  of  other  factors.     Whenever  it  does,  just  so 
the  composition  fails  of  beiug  iu  any  eeiiBe  poetry. 
ABiCeration,  which  wius  very  prominent  iu  Anglo-Saxon, 
gnwJnally  lost.     The  inlluenee  of  the  chtireh  aud  of  Latin 
Kholarship  aided  somewhat  in  this  movement,   but  as  the 
Angio-Saxon  element  prevailed  against  all  foreign  influences 
is   the   political   and    social  aflnirs,  it  won  the  day  in  the 
Mmgpfa  Mgainat  the  Norman  and  Ijatin  liinguugcs.      Our  taa- 
nage    moalns  essentially    Anglo-Saxon,    and   alliteration, 
BtoiUti   k«s  common,   is  still  a   prominent  feature  of  our 
pottry.  Ori^nally,  alHt4>rati-d  xyllublcs  murk(^  thebegiuDiiig 
•r  Um  aection  and  constituted  the  unifying  fnrror  of  it,  hut 
(hare  was  no  strict  observance  of  such  n  principli%  except  that 
the  alUierated   syllables  wt-re  iiccenled.      They  might  come 
aiTwbeTv  within  the  section.    The  use  of  alliteration  by  later 
Bullish  poetfi  watt  to  place  the  alliterated  Kjilahlcs  away  from 
Ab  begfoslng  of  the  section  and  to  put  them  in  the  same  verse. 
The  parpoae  of  alUteration  is  not  to  coordinate  two  sections 
■c  two  Uaes,  but,  by  inleninifying  certain  accents  in  the  verse. 


^ 


170 


BOLTON  : 


to  make  a  mor«  perfect  saboMinatioa  of  tbom,  or  to  make 
more  perfect  anlty  of  the  line.  Final  rfajme  aucceMletl  alljl 
cratiOD.  Tbe  vhief  reason  i^eemii  to  bave  been  for  a  moi 
emphatic  or  tlistin^niisbing  matk  of  the  rhythm  than  could 
obtained  through  aioeeau  aloae;  especiallj'  vben  run- 
linee  came  to  be  used  and  the  thought  was  aboat  to  nsai 
everything.  When  two  successive  («'iite'ii«;!4  or  words 
with  the  same  sound,  it  interfere*  with  the  uuderstanding 
them.  Both  the  reader  and  bearer  are  more  likely  to  oon-^ 
fonnd  them.  For  this  reason  alliteration  must  give  way^ 
except  (or  purposes  of  emphasis,  when  the  thought  become 
of  the  first  importance.  Simple  intenflitii-K  are  not  nnnicieQl 
as  unifying  factors  ;  they  cannot  be  properly  siibordinaxed 
give  tiuity  to  the  line.  It  is  interesting  to  note  bow  the  ci 
from  allitiratiori  to  rhythm  haw  come  about.  In  the  early ; 
ry,  the  alliterated  syllables  came  at  the  beginning  of  the  verse 
but  in  modem  poetry  the  rbymc»l  syllables,  which  are  theii 
sni-cessors,  come  at  tlie  end.  We  shall  see  later  how  the  bef;iu- 
aiag  and  end  of  rhythmical  groups  ran  into  one  aaotht 
and  become  indistingoishable.  The  same  is  to  be  oljservc 
witli  reference  to  the  feet.  The  accents  in  the  feet  become 
tnuinposed.  Althongh  it  seems  probable  that  the  foot 
early  poetry  and  the  mt^asure  in  alt  rausSc  l«egan  witli  th( 
accented  sound,  the  accented  syllable  in  English  poetry  je 
more  generally  the  last,  and  in  Latin  and  Greek  poetry  it  ws 
qnite  as  freqnentJy  the  Inst  aii  the  first.  The  series  of  accent^dl 
syllables  in  the  verse  and  of  articulate  sounds  in  the  foot  st 
to  appear  as  a  series  of  stimnli  which  are  to  be  sammatwl.j 

The  two  sections  of  the  verse  iu  old  English  were  made 
rhyme  with  their  last  syllables,  and  were  tJien  written  as  tw( 
verses.     Two  such  couplers  tog«th(^r  form  the  most  <.*ommoni 
stanza  iu  Riiglisb  poetr)'.     Instt^ad  of  writing  the  memlMTrs  ol 
each  couplet  next  to   each  other,   they  are  made  more  Ire 
guently  and  (juite  generally  to  alternate. 

^Esthttic  Fnnns: — That  which  hinds  th«  four  verses  into 
stanza  is  not  wholly  the  interelation  and  balance  of  the  tw( 
rhyming  couplets.  The  members  of  the  two  couplets  are 
guently  made  to  begin,  the  one  with  an  accented  syllable  anf 
the  other  with  an  unaccented  syllable.  Sometimes  this,  ao< 
sometimes  a  less  number  of  accented  syllables,  make  the 
lengths  of  the  alternate  lines  less — a  fact  that  gives  aitistic 
form  to  the  verse  when  it  is  properly  printed.  It  become 
then  an  appeal  to  the  eye  as  an  icsthctically  beautiful  form.] 
This  priuciple  was  spjicd  upon  by  oar  poets  during  the  six- 
teentti  centnry,  and  carried  to  an  extreme  as  regards  form 
alone,  which  could  not  be  sustained  by  the  thought.     TheJ 
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fMm  had  uothing  bat  form.     The  principle  of  fona  becoming 

ft  udtying  factor  for  a  poem  ie  perfectly  true,  aod  effective 

'  is  madr  of  it  in  raodiTn  poetr>'.     Among  the  older  poetH, 

Bwigc  Herbert  iotrodueed  many  Doveltiea  into  Ihe  forma  of 

fkttta.       He    reliiit)    apon   botb  rhymes  and   artialic  formH. 

Soae  of  bin  Ktaaza^  lake  the  form  of  a  vaae,   an  bonr-glsss, 

•  pyrwnid   ftnd   an  inTert«<l  cone-       AltliOQfi:h    they  read 

""--othly ,  one  cannot  hdp  but  feel  that  his  attempt  at  Kstbetic 

s  has  destroyed  the  l)es.uty  of  the  poems. 

..p  sonnet'    is  probably  the  most  or^canic  of  all  poemn. 

.n   tht*    theme   U   very   e»i«eutial   in    bindini;   Uie   whole 

tmetber,  the  lines  are  coordinated  in  the  mOBt  intricate  way 

ty    rhymes.     A    rhyme- scheme    runs    throngh    the   whole, 

vUdi,   when  represented   by   letters,   or  dots  of  different 

riiM,  or  lines  of  diSereiit  lengths,  forms  an  artistic  group, 

steyiiic  the  lawif  of  principality,  sobordi nation,  etc.    The 

asBber  of  accents  to  the  line  Is  varied  in  some  cases  in  ancb 

»  way  that  it  lends  a  kind  of  sabordinatiOQ  of  some  Uoes  to 

Mkns,  or  of  all  to  one  or  two. 

T^tmt : — Little  or  no  regard  is  paid  to  the  thought  in  a 

LBMtkal  redtatJOQ  by  children  or  by  primitive  peoples.     Tbey 

Fw^ilbt  In  the  emotional  eOecl  of  soand»   properly  measured. 

laid  balanced.     With  the  growth  of  liU;rattire  the  thought  hui* 

padvally  become  more  important  until  it  is  about  to  nsarp 

mrything.     The  anJty  of  the  stanza  and  of  the  verse  very 

family  depends  apon  it.      Higher  unities  of  the  stanza — 

forvu — depend  entirely  upon  the  theme.    The  attempts  to 

jtBudiaate  stanzas  by  rhyming  their  last  lines  hare    not 

[jwrad  a  ^reat  success.     The  strength  of  the  connection  is 

■  iMt.     If  the  thonght  in  the  verse  or  stanza   is  allowed 

bCMWDM)    the    prevailing    element,    the    poetry    iK-comcH 

proM.     Poetry  arose  in  a  kind  o(  trauce  or  highly 

state,  and  for  oeoturies  It  vas   need  to  produce 

atatem  in  others.     The  whole  structure  is  calculated  to 

||>whi«e  amotion,  and  for  that  reason  it  cannot  cosily  become 

medlnm  of  expression  for  the  intellect.     There  mnst  be  a 

dependence   between   the   thought  and  the  form,  or 

resalt  in  uiutnal  destruction. 

Cadrr  the  inHuence  of  the  chnrrh   and  Tifltin  scliolamhip, 

poetry  became,  or  at  least  the  attempt  wtw  made  to 

it    to   certain   rales    of    Latin    prosody.      Knglish 

■ulnnDderHtaiiding  prolnbly  l>oth   Knglish  and   Latin 

tried  to  make  the  former  conform  to  the  rulefl  of  the 

And  there  are  many  persons  now  who  caonot   see 
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why  th«  Tolm  at  Latin  ptoaody  are  not  nairers&l.    A 
b«glDaiiig  with  an  accent«<l  syllabk  and  coasisUoK 
alteinaUOD  of  aa-i^iitcil  and  unai-cnntMl  riyllAlile.'i,  was  trocl 
za«aAaK,  and  the  accented  syllablo  was  double  the  length 
the  unaccented.     I(  two  unaccented  syllables  w«re  uaed 
tween  tvo  aocentft,  it  wa«  the  substitution  of  a  dactyl  for 
troctaoe.    In.  this  case,  if  the  syllables  preserved  their  proi 
time  valaes  according  to  the  Latin  prosody,  four  ttme-onit 
thedactyl — would  appear  iu  the  place  of  three — the  troche 
This,  however,  did  not  strike  the  critics  aa  forminK  a  defc 
in  the  rhythm,  and  the  error  has  Rone  on.     It  is  the  ct 
view  among  respectable  English  authorities  to-day.     In  ord< 
not  to  keep  the  reader  in  suspense  at>out   so  disputed 
important  a  point,  let  me  say  what  snems  to  be  the  true  vie 
As  the  eiuplcfit   time-unit  of  Greek    poetry  woa   a   shoi 
syllable,    and  whatever   valne  in    time  was  girentoitiai 
verse,  that  value  must  be  maintained  throughout,   bo 
simplest  unit  of  EuKliah   poetry  is  the  time  Itetween 
aocents — the  foot  is  the  simplest  unit  in  the  verse — nnd  tl 
nrnst  ))e  conetant.     The  time  in  apportioned    among 
syllables  that  ai'e  present  between  the  accents,  whatever  tl 
namber.     From  the  ver}'  nature  of  the   accent  the   Ryllat 
reoeiriDg  it  will  belon^^er  rclativc^ly,  thonf;h  it  does  not 
a  constant  and  simple  relation  bo  the  length  of  the  nnaocent 
eyUablea.      "  Besides    the   increase'   of    loudness    and 
sharper  tone  which  distiiigni-iheit  the  accented  syllable,  th< 
is  also  a  tendency  to  dwell  upon  it,  or,  in  other  words, 
lengthen  the  rjuantity.     We  cannot  increase  the  loudness 
the  sharpnesN  of  the  tone  without  a  certain  ilegi-ee  of  must 
lar  action  ;  and  to  put  musctUar  action  taco  motion  requi 
time." 

Another  (act  which  has  been  greatly  overlooked    in  tl 
stndy  ot  Ku^liah  rhythms,  and  which  has  I«>d  to  much  cot 
fusion  and  erron«ou*  speculation  and  criticism  of  some 
is  the  sectional  pause,  which  allows  two  accented  syllables 
stand  together  in  the  verse.     It  was  very  common  iu  Anglf 
Saxon   poetry,   und  disappeared  almost  entirely  nuder 
influences  spoken  of  above.    Shakespeare  made  free  use  of 
and  for  a  lack  of  this  knowledgL-.  irriticA  assert  that   he 
nee  of  false  accents.     Cit^dmon  placed   it  before  words  m 
which  he  desired  to  have  a  strong  emphasis.     It  occurs 
fore  names  of  the  deity.     Guest  says  It  owes  its  existence 
the  "emphatic  stop,'' and  is  really  the  greatest  depart 
from  the  rales  of  accent,  which   were  observed   with   mac 
care  by  the  Saxon  poets.     It  has  been  revived   by  mc 
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It  po<>t6,  and  effective  nse  is  made  of  it.    The  value  of 

psose  is  the  great  eiuphasiti  it  lends  to  the  vonl  foHov- 

|,  and  my  purpose  in  dwelliog  upon  it  now  is  that  it  will 

op  nf^n  prominently  in  the  experimental  stady. 

^Another  qaeetion  which  connects  itself  very  closely  wjth 

point   of   acceBt  and  pansea,  is  the  foot  or  measure 

Son   of   the  line.    Ouest   does    not    recognizA    such    a 

Bfi  the  toot.     The  line  itt  au  alti-'mation  of  accented 

.  vBSCC^Qted  syllables,  and  tie  does  not  mention  the  fact  of 

fonoiDK  groapa  which  in  Or«ek  prosody  vere  called 

aod   in    lonBic  are  termeii  nieasures.     There  seems  to  be 

00  qoeslton  that  reailerH  do  make  sneh  groups   by  placing  a 

alii;ht   pause  either  after  or  before  the  accented  syllables. 

TW  Gr«*k!t  associated  these  groups  with  a  complete  step  in 

the  Biar^b,  and  since  in  matters  of  ifslhetics  it  is  a  rash  thing 

10  dhipate  or  d«iiy  the  accuracy  of  their  judgment.t,  wo  must 

RCmrd  (he  toot  as  a  real  division  of  their  verse  and  inquire 

vtKhcr  the  lack  of  (|aantity  in  Kngiieh  syllables  has  any- 

tklng   to   do   with  the  absence  of  the  foot  diviHion.    The 

Bnclish    verse  is  miide  np  of  a  series  of  syllables  in  which 

ncry  other  one  is  iittcretl  witli  greater  intensity  than  the 

rage     The  accented  syllable  requires    more  time,    and   the 

BMccctcd  syllable  nnites  or  fuses  with   it  into  an  organic 

poop.      Thehe  groaps  are    then  upi)areEtly  separated    by 

pwues.      In  French   poetry  there  are  no  accented  syllables, 

Hd  the  foot  division  is  not  recognized  at  all.    This  gives 

feigliah    poetry   a  kind   of    intermediate    position    between 

':->^k  »nd  French  poetry.    The  ijuestion  of  ii  foot  division 

riiDUot   be    finally  answered   from  an  iixamination    of    onr 

:>"^ry,  except  as  has  already  been  said,  such  divisions  are 

;i.sariably  nude.    The  qneation  will  find  its  linal  answer  In 

>  cxpcTinieDtal  ioTestigatioQ. 

Aaotb^r  problem  which  follows  closely  npon  this  is,  what 
I  ibe  inherent  nature  of  a  gronp  in  a  rhythmical  series,  or, 
rbttt  is  the  relation  of  the  different  syllables  to  one  auother 
,  tiw  poetical  toot,  and  what  determines  the  length  of  itT 
■Hi©  length  of  sentence'  in  prose  is  found  not  to  deviate 
klsvc  from  an   average.     Long  sentences  may  prevail  in  an 

1  Mihor  lor  a  few  pjiges,  bnt  they  are  aore  to  be  followed  by 
(ibort  onen  In  HuOicient  numlier  to  Imlance  the  long  ones. 
jllMTe  appears  a  kind  of  rhythm  in  which  long  and  short 

ibKices  sncceed  one  another.     This  rhythm  is  constant  for 
tfcf  same   author;    his  earlier  and  lat«r  writings  show  no 
■coce  in  the  length  of  sentences.    The  writers  of  the 
landent  prose  show  a  greater  average  length  of  sentence 
than  our  more  rec4tnt  writers. 

L.  A-  Scfaamiann.     Uidvenity  Studies,  Nebraska  Unlvsrally, 
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There  havft  litM>ii  m'vptral  attempts  io  late  yeara  to  con- 
fltrnct  iihUosophiea  of  English  verse.  Several  of  these  will 
be  takea  op  and  their  more  salient  features  presented.  The 
porpoHe  is  not  to  gire  a  oomplctt;  review  of  the  books,  bot  to 
call  attention  to  a  tew  facte  which  will  sapplement  (he  work 
that  has  gone  before. 

7*Ae  Science  of  EnQllsh  Vertf  6j/  Sidney  Lanier:— A  simple 
anditory  impression"  recnrring  at  regular  Intervals  ol  time 
furnishes  the  essential  contritions  of  a  rhythm.  Ut  the  foar 
properties  ol  sounds — duration,  lnten«ity,  pitch,  and  tone- 
oolor — the  mind  can  and  does  form  exact  courdiuatlona  of 
duration,  pitch,  and  tone-color;  intrnsities  cannot  be  com- 
pared with  exactness.  The  ref^lar  recurrence  of  sounds  and 
eilencea  coustltnt^s  primary  rbjtbm,  and  a  gronpiUR  of  the«« 
eoQodii  by  means  of  inunsity,  pitch,  or  tone-color,  consti- 
tutes secondary  rhythm — the  bar  in  music  and  the  toot  la 
poetry.  For  purpose*  of  verse,  pyjlables  correspond  to 
Munds  and  bear  relations  to  one  another  in  point  of  time, 
which  are  expressed  by  the  simple  nnmbera  I,  2,  3,  i,  ct<. 
The  regularly  recurring  syllables  of  a  sentence,  whether  prose 
or  poetiy,  oon-stitut^  a  primary  rhythm,  "which  the 
rhythmic  oense  of  man  tends  to  moatd  into  a  more  definite, 
more  strongly  marked  and  more  complex  form,  that  may  be 
called  secondary  rhythm."  "  The  teudeucy  to  arrange  any 
prinuiry  unite  of  rhythm  into  groups,  or  secondary  units  o! 
rhythm.  Is  so  strong  in  ordinary  persons  that  the  imagination 
will  even  nf!eot  Hucb  a  grouping  when  the  sonnds  themselves 
do  not  pnwint  means  for  doing  it."  Accent  simply 
wrangefl  the  **  materials  already  rhythmical  through  some 
temporal  recnrreuce."  As  the  comprehenaion  of  a  serios  of 
sonnds  is  rendered  more  easy  by  grouping,  so  the  compre- 
hension of  a  scries  of  these  gronps  is  rendered  more  easy  by 
again  grouping  these  groups  into  tertiary  rhythms.  Allitera- 
tion, tlie  i-ecurrence  of  emphatic  words  and  punctuation 
marks  signify  the  tertiary  group.  The  fourth  order  of  rhyth- 
mical gronping  im  thr  line  which,  except  in  the  case  of  run- 
on  linen,  completes  a  logical  division  of  the  sentence.  Lines 
are  again  grouped  into  couplets  by  t^ne-color  cooi-diaaiions. 
The  fifth  order  or  rhythmical  gronpiug  ijt  the  stanza,  and  a 
complete  poem  is  sjKiken  of  as  the  sixth  order. 

The  effort  of  the  author,  in  bis  ti-eatment  of  the  foot,  is  to 
make  the  rhythmical  accent  and  grouping  correHpond  to  the 
logical  accent  and  meaning.  For  this  purpose  he  treat*  at 
length  the  iambic  foot,  it  licing  the  most  common  in  English 
poetry.  Making  use  of  inusicnl  terms,  this  foot  is  equivalent 
to  three  eigbtli  notes,  and  its  typic  form  is  one  eighth  note 
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foUoired  br  a  quarter  note.     Instead  of  tbe  eighth  note,  the 

fooE  may  twntain  iwo  sixteenth  notes,  and  instead  of  a  (niiirter 

Bete,  them  amy  Im*  two  eighth  notvM.  or  ii  doltM  eighth  and  a 

axleenth.     The  foot  may  also  contaio  three  syllables,  each 

beiog  vqulralent  to  one  eighth  note,  or  (our  syllables,   but 

tbe  four  uaat  t)e  read  in  the  time  of  three  eighth  aotes. 

In  the  place  of  any  note,  may  be  snbstitnted  a  reat  of  eiiaal 

IcDfth.     An  anapmst  or  dat-tyl  monot  take  the  place  of  ar 

lunbic  or  trochaic  foot,  since  the  former  are  eqaivale&t to  foot 

dnkfr-aalta  and  the  latter  to  three.    Ue  says  there  are  two  klndH 

«|   rhythm  only — .t-rhythm  and  4-rhythm.     All  ocher  kinds 

neolve    tbemselvea    into    theee   two  ;      S-rhythiu   i^    rciUy 

tTfafthm,  and  5-rhytlimis  eqaivalent  to  a  S-rhythiu  and  a 

S-Tliytlim  combined. 

,■1  Primrr  of  En^ltiUi  Verse  by  Iliram  Cor$<m:  —  The 
oti^geC  of  verse  to  him  is  "the  expression  of  im[ias8ioned 
isd  apiritnalired  tboaght."  It  orijrinates  in  "the  anify- 
iag  activity  of  feeling  and  emotion."  Upon  whatever 
tfefeeu  **  Ee«ling>  or  emotion  is.  projected,  or  with  what  it  is 
tMorpor«t«d — it  is  UDtfvinR."  ''The  insulated  inttillKRt,  io 
fei action,  tends  in  an  opposite  dirf^'tion — that  is,  in  an  nnalytic 
.ttrtcCion.  When  feeling  i.^  embodied  in  spoech,  th.it  speech 
I  varfced  op  ...  .  into  unities  of  Tarious  kinds."  The  primal 
is  the  foot,  which  in  combined  "  in  a  still  higher  nnity 
.  te  call<^d  the  verse,  and  this  in  turn  is  combinetl  into  a 
hlf^er  unity,  which  is  called  the  stanza."  "  Bliytbm  is 
lion  and  involution  of  onitiee,  that  is,  unities  within 
It  applies  to  a  Huceejwiou  of  either  firet,  verses  or 
Bach  class  of  unities  has  its  combining  prlnripleft  ; 
ftbefoot  is  accent.  Melody  Is  the  combining  principle 
RjUablea.  Alliteration  is  a  common  and  eflwtive 
of  coasooantol  melody.  The  combining  agencies  of  the 
are  harmony  and  rhyme.  IndiTidiial  verses  may 
I  Biiodious,  but  when  several  are  taken  together  they  lack 
17.  Bhyme  is  also  an  enforcing  agency  of  the  individ- 
t,  and  the  emphasis  reHulting  Ik  neulralizod  in  pro- 
M  the  Terses  are  separated.  Blank  verse  depends 
t^  metodions  movement  of  the  individual  verses, 
isdody,  and  the  general  barumny  or  toning."  Vuria- 
i«r  the  tbeme-meter  produce  important  effects.  "The 
of  the  readiT  of  English  poetry  get  to  l>e  set,  so  to 
to  the  pentameter  moasnre,  as  iu  that  measure  the 


*TUa  1«  the  aothor'ft  great  mlittake.    No  such  distinction  can  be 

«va  baiwmiu  feellns  w  miifyfnii  And  intellect  m  analytic.     Both 

tjftlmmnd  ayntbeda  we  i-qually  propertlM  of  the  intellect,  and 

tdlfleult  u>  conceive  how  the  toeliags  can  accomplish  a  synthe- 

•«  aalfy  anyttdnr. 


176 


BOLTON  : 


largest  i>ortiOD  of  English  poetry  is  written."    The  inti 
iltiction  of  any  other  than  thft  theme-meter  gives  an  cmpbasii 
to  tb«  thout;ht.     The  substitution  of  a  different  foot  gives 
variety  "which  is  essential  to  harmony. *'      The  shifting 
the  regular  a<'cent  gives  a  s|>«oiai  enforcement,  either  logif 
or    lestlietic.       "There  should  never   be  s  non-eignifif 
departure  from  a  pnre  monotony." 

liftHonalu  ofEivjUsh  VerttebifE.  ,1.  Poe: — Vereeoi 
with  the  human  enjoyment  of  equality.     UnpracUoed 
preeinte  simple  eqnnlities.  Praptieed  ears  appreciato  eqai 
among  eijnaliticft ;  t^cy  arc  able  to  contparo  two  sets  ol  equa 
The  rudimeote  of  all  verse  may  possibly  be  found  in  the  Npon<j 
dee.     In  this,  the  mind  lindH  its  fir^t  pleasure  in  the  eqaallt 
o(  two  ari'euted  j<yilablf«.    A  eolk-ction  of  two  npondees — ti 
wonis  o(  two  e<|iial  syllables — forms  the  second  step  in 
development  ol  the  verse.    A  third  step  would  be  found  ii 
the  juxtaposition  of   three  words.     This,  however,  gives 
idea  of  a  monotone,  a  relief  from  which  is  found  in   wot 
of  diflerent  atxv^ntfi — ia>mhics.     A  dactyl  might  l>e  employe 
as  a  further  relief  from  the  monotone.      A  segneoce  of  woi 
of  any  sort  would  form  a  monotone,  if  they  were  not  cortailc 
or  defined  within  certain  limit*.      This  KSve  rise  to  the  Hi 
the  terminations  of  which  are  again  cleterrained  by  et|uallti( 
in  length,  and  marked  by  equalities — likenesses  in  soundj 
Every  foot  in  the  same  verse  requires  etjual  time.      A  thi 
syllable  word  may  appear  as  iambic  or  trochee,  provi< 
that  two  Kylhtbli-5  ran  lie  read  in  the  time  of  one.      Jllendioi 
is  an  unwarranted  liberty.     He  states  this  general  principle; 
The  sulKttitution  of  a  foot,  the  sum  of  whoae  syllabic  times 
ei]ual  to  the  sum  of  the  syllabic  timcft  of  the  footxubstitotedj 
is  allowed  with  this  restriction  only,  that  the  regular  (o< 
shall  cootinne  long  enough  or  be  snfliciently  prominent 
leave  no  doubt  of  the  kind  of  verse.     He  says  "  that  rhythi 
is  erroneous,  which  any  ordinary  reader  can,  without  de«tgn| 
rewl  improiii-rly."'     The  rval  test  of  the  perfection  of  a  vei 
Is  the  pleasurable  feeling  it  yields. 

Classical  Po<try : — Classical    Greek    poetry    was    oitlic 
chanted  or  sung,  and  for  that  reason  was  exactly  time 
There  was  really  no  difference  between  a  poeticaJ  recitati< 
and  a  song.     The  simplest  elements  in  the  measure,  accord^ 
ing  to  which  poetry  was  nung,  was  a  time-unit  equivalent 
one  eighth  note.     By  combining  these  timc-nnite  into  gronpt 
they  formed  the  measure  or  foot.      A  group  ol  several  le 
constituted  the  section,  and  two  sectfons  entered  Into  the  lin«^ 
a  certain  numtier  of  which   were   united   into  strophes   oi 
stanzas.     A  time  valne  was  given  to  all  syllables  and  words 
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the  language  ;  Uiey  were  either  long  or  sliort.      A  short 

syllable  vas  equivalent  to  one  lime-anJt,  and  »  long  to  two. 

Various  meaeant;  were  cmptoj-cd.     They  might  be  equal  to 

nro,  three,  four,  five  or  six  time-nnits.       The  moi^t  comnion 

BCasares  vontaiD  thtve  or  four  time-unitti.     The  three  tiiuo- 

imit  foot  mo8t  Keuerully  coataiuB  two  ayllubles.  one  long  and 

short-,  or  one  short  nnd  one  long.      The  four  time-anit 

contains  fwo  or  three  syllahles,  gcDcrallj  two  long,  or 

>e   long    and   two    short,   or  two    short    and    one  long. 

>en  odIj  one  long  iiyllahle  occurred  in  the  foot,  it  received 

'u  acvcnt;  when  tJicr*;  wt-re  two  iii  the  foot,  the  first  received 

dw  accent.     The  accent-ed  portion  stood  zs  the  thesiM,   and 

the  voaccented  a«  the  arsis.    In  the  same  way  the  two  sec- 

bona  ol  the  verse  stood  as  thesis  and  arsis,     The  thesis  came 

tret.     The  middit!  jKiiise  did  not  usually  divide  the  verse 

lata  two  c<iuul  divisions.     The  first  waH  the  shorter,  the 

pause  cotniog  within  the  third  foot.      Except  as  showing  a 

perfect  snbordinatioD  to  a  chief  accent,  and  &  slight  anacrusis 

ai  the  dose,  the  verses  bad  uo  distinguishing  marlis  ;    they 

wtrfi  not  rhymed,  find  very  mr«ly  Hllitenited. 

The  tiuruber  of  feet  in  a  rcreo  varied  with  difierent  kinds 
d  po«tr3'.  two  heiug  the  smallest  and  six  the  greatestv 
IV  kind  ot  foot  witli  wbicli  the  meiuiure  set  out  was 
Mt  alwayn  muiulaiaed.  Any  other  foot  agreeing  with  the 
Ikeme-foot  in  position  of  arcpnt,  and  in  the  number  ot  t-ime- 
KutB*  might  be  substituted.  As  snch  agreements  ic  the 
.liad  ol  feet  were  few,  there  coald  be  very  little  variety  io  the 

Greek  poetry  was  not  allowed  to  develop  long  tutram- 
by  mles.  A  rigid  philosophical  system  was  imposetl 
■poo  it,  and  all  future  poetry  was  made  to  conlonn  to  this 
But  it  would  1)0  diflicult  to  say  that  Greek  poetry 
from  the  restriction.  It  prevented  nov»dty  for 
Ity's  sake,  bnt  allowed  great  freedom  where  freedom  was 
■t  needed. 
tTft  are  several  foets  in  the  history  of  rhythm  that  are 
tiag,  iMth  for  the  Mubjeot  in  bund  and  for  pnychology 
Boon  alter  the  idea  ol  varying  the  number  of 
in  a  loot  bad  become  known,  and  its  efiects  appre- 
lfa«re  arose  a  k  [iid  of  mania  lor  verges  which  coutained 
of  fpfl.  They  w*'n»  chariM'terize*!  as  "tumbling 
"  from  the  XM'tnliar  i-ffcct  they  gave  ri»e  to.  Thin  watt 
>nlaAL  and  unpIeaMirable  feeling.  There  was  really  no 
'Aytbin  lo  them,  and  they  never  became  popular.  The  same 
look  plarp  in  rrgard  to  the  length  of  line.  Various  novcltleti 
«vrr  introduced,  when  a  longer  line  than  that  of  the  earliest 
^Mir;  was  found  more  pleasing  and  less  abrupt.      Verses  ot 
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six  acd  8ev(ML  acrente  were  Cried,  and  verses  containing 
sections,  eacb  of  vhich  ytaa  an  alliterated  coaplut,  bavit 
tour  or  six  accents,  apjiear  in  itome  uatbors.  Ko  new  cob 
biniD^  aj^Dcy  was  «mplOTed,  and  probably  for  that 
the  Yerses  exceeded  the  tncDbal  f«paD.  Huil  Lbv  older 
grasped  the  princijilcH  of  iinilyiiijj  (heir  lini's  by  rhyme, 
proper  hutH>rdiuatiou  of  ihc  »vKlioat\,  thej  miglit  have 
surli  lon^  Terses  a  snccess.  Id  the  same  line  were 
attempta  at  wstliettc  forms,  whicfa  have  already  beeo  spoke 
of. 


EXPBKIUBNTAL  INVESTIGATION. 

l*Tbi8  work  was  nndertaken  with  sereral  objects  in  Wei 
'Hie  first  ami  most  importaot  object  voa  to  determine  whi 
the  mind  did  with  a  series  ol  simple  auditory  impretwlon* 
wbich  there   whk  absohitely  no  rhaogH  of  intensity,   pit 
quality  or  tlmc-intcrral.     Each  separate  impressioQ  iras 
be  iDdistintniishabIc  from  any  or  all  the  others.      B( 
variations  witb   i-eflpecl  to  tlie  iuten^ity  or  time-interval 
the  ROundt)  in  tbis  seiies,  wliieh  will  be  calU^  a  rhytlil 
series,  were  then  to  Iw  tried  separately  and  toguther, 
the  purpose  of  determining  what  values  these  propertit 
sound  have  In  forming  a  rhythmioil  series — tliat  is,  a 
of  gronp«  of  impressioiiK — out  of  a  rhythmic  »wrie!ii.      If 
seen  at  Ihc  outwit  that  it  would  l>e  pntctically  impossible 
the  apparatus  at  our  disposal  to  employ  pitch  varintious, 
for  that  reason  no  attemi»i«  were  made  with  vartutioos 
pitch.     Variations  in  (juality  or  tone-eolor  were  conicmpl 
but  the  experiment  was  not  carried  out,  first  on  account  of 
lack  of  time,  and  t^ccondly  of  proper  apparatus.    The 
of  the  first  experiment  anticipated  much  that  was  to  be  ti 
in   the  later  experiments.       As  the  work  progressed, 
problems  w«re  HHjiKesl«'d  for  invcMlii^tion  until  the  at 
limits  within  which  the  work  was  begun  were  gi-eatly  oi 
Stepped.    These  problems  will  be  taken  up  in  what  seems 
be  their  proper  oi-der,  and  the  results  presented. 

Apparaftm: — The  click  of  an  electric  telephone  when  eoilfl 
neeted  in  au  ioduciioo  circuit  is  constant  in  intensity,  pit 
and  quality,  when  breaks  occur  in  tlie  priimiry  circuit, 
Tiding  the  primary  circuit  is  constant.      The  click  is  not 
same  in  intensity  when  the  primary  circuit  is  made  as  it 
when  the  primary  circuit  is  broken.      For  thtK  reaiwn, 
sound  at  the  break  only  could  be  utilized.      It  is  perfcvU] 
constant  and  stronger  in  intensity  than  the  click  at  the  make 
It  varies  directly  in  intensity  with  variations  in  the  st 
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of  the  eaireat  and  changes  slightly  in  pit«h  and  quality  with 
Tarimtkms  of  intensity,  but  t.hu  iiih^li  and  ctuulily  ai-e  always 
tlw  SUM  with  the  eamc  intensity  ol  current.  A  break  at 
regular  intervals  in  the  primary  circuit,  when  the  secondary 
circuit  1b  ciloM-d,  the  tttM^oudary  oirouit  being  open  when  the 
primary  was  closed,  was  all  that  was  n^es^ary  to  furniHh 
the  rcquin^d  scrieK  of  auditory  impruttsions  with  which  the 
inveBtigai^ioD  might  l>egia. 

LA  cliroa<^rapb  after  the  pattern  deriaed  by  Wnndt^  and 
FlOHRB   I. 


■J^ 


iV 


\y 


riiri 


\  lar. 


bnilt  by  C.  Krille,  funilshed  a  coustant  pownr.  Figure  !• 
gives  a  general  view  of  the  whole  apjiamtus  as  it  was  uned  in 
tliie  experimental  investigHtion. 

>-The  dmm-sbatt  was  slipped  off  the  dmra  and  five  arms, 
two  and  one- half  inches  long  were  put  upon  It  by  passing  tbe 
shaft  through  a  hole  ntar  one  L*ud.  Each  arm  was  provided 
with  a  set  sc^rew,  chut  the  artn  might  be  held  in  position  and 

l^'lUsAppantus  will  be  found  fully  deouribod In  the BeooDdvoLuma 
of  Wttodrs  Physiologische  Poycbologle,  p.  279.    3d  cd. 
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PIpiM  II.  whotw  the  openitioiw  of  the  Tteys. 

A.  frt-um  ■  shfift. 

B.  Tbfl  wooden  arin  on  ttw  dram-Bhaft. 
0.    The  dolbed  line  reprewnta  tbe  following  poiot  or  th«  arm. 
D.    Ths  oontlnuouB  lin«  reprewntii  the  leading  point. 
tS.    Til*  (loltitd  line  tndlcaUis  (bo  poslUon  of  Ine  arm  when  the 

ktty  !■  presiod  down. 

P.  Thii  kfly  licRring  the  itUtlnnm  polnta,  which  protect  below 
■ml  utf  roiiiivctcx)  bv  the  wire  indicated  bv  K.  The  dotted  lioa 
IwKiw  iihiiWB  tho  ponftlon  of  the  key  wh«n  tn«  plfttinoni  points  dif 
III  Mil'  HMTt-ury. 

M.    Tliv  rubber  oloaUo  which  «nuRnd  the  key  to  r«aot. 

1.    Thn  rod  upon  which  the  key  ttirnod. 
*,    'Dio  mnronry  oup. 
M.    Thw  wlr»  ponnootloiM. 


ate  dips 


MliOt  «rtn  wi'iv  1,wo  krys  plaowl  in  stich  a  poRition  on  the  top 
nf  lliit  fhuMu>j!niph  thut  ii.t  lliv  shaft  revoked  the  ends  o(  the 
IMlim  vimM«  Itt  «>iltact  with  the  emls  of  the  keys  and  pressed 
tlhtiii  ilDnnviinl  nlioiit  half  nn  inch  to  allow  the  arm  to  paHtt" 
\\y  111  Ita  ivvttlnttoi).  Tim  kuys.  which  were  ten  in  number, 
ttto  III  t'Hi'h  mm.  wfTT  made  of  strips  of  wood,  six  Inchee 
lutiii  AI11I  tt  Imll  itirh  whir,  nnd  hiu^  horizontally  npon  a 
iih»i'l  tiMl  two  U\A\t-^  iT\m\  onp  end  in  snch  s  wny  that  the  Pods 
ttkliiUl  wi•.>^^  »(].  ptiitl  down.  To  the  short  ends  wcr«  attarbcd 
till  .\l  tlw  long  «ada  with  which  the  arms 

i^«<  -.^  1)1^  ftn«T  tt^  had  L)e«u  r«)»is«d  by 

lhi>  «i  it\ii  iMi  ih»  iliitm  KhMl^     Tt»y  wvrv  prpvcaled  from  riaing 
tiV  tt^i^  t«t  h|  A  |Mw««  «t  WoA  plaenl  aborv  them.    Each  arm 


jtHYTttM. 


16X 


two  pointe,  tbe  oae  abont  an  inch  to  oue  side  and  ten 
in  advance  of  tho  otln^r.  The  I^vling  point  came  in 
with  one  key  and  pressed  h  down  ia  advance  o(  the 
As  each  point  was  broml,  covering  abont  twenty 
of  the  rirclf  duew-ritjctl  by  tJio  end  of  the  arm,  the  first 
voatd  remain  down  nntil  after  the  other  had  been  pi-eHued 
'tevxu  A£  both  points  tipoo  each  arm  were  of  the  fiame  width, 
&«  key  first  pressed  down  would  be  ndeaHctl  l)e(or«  the  other. 
Xeu-  the  lon^  end,  meli  key  carried  two  platinum  pointe 
vfakh  projech':*!  downwani  below  tbe  key,  and  which  were 
SODM-Iied  at  tlie  upper  ends  byawire.  When  Uie  kuyH  eame 
4cwn,  tbe  platiuam  points  clipped  into  cups  of  aiercary,  which 
-'-T'-d  Dpon  thr  (op  of  tbe  chronograph.  (  Sre  Figure  11.) 
Iia5»e  merenry  cnps  were  made  by  twring  holes  into  the  side 
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Ttni«  III.  Mbows  the  electrical  connectioas. 
JL    Tbe  itiip  of  b»rd  rubber. 
k.    Tbe  battery. 
Tba  Hiwcory  cops. 

t«  St  S>  \^-    "^^  primary  coUb.    The  doable  rings  about  1 
■ant  SeindQeCtoo  cioiL 
K.   ^%*  fcey-boanl. 
«^  primary  circuit  is  repreHenMd  hy  llaht  lines  Indicated  by  T, 
1  Ika  •eoondary  circuit  by  a  beavy  lino,  X. 
^  Tba  Ulepbone. 
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of  a  strip  of  hard  rubber,  Qve-«ighths  of  an  inch  thick. 
voce  drillod  iato  the  ed^  of  tho  rubber  opposite  tbo  morcnr?  ' 
cops  and  copper  wires  Inserted,  which  were  ootmected  with 
the  battery  and  indaetion  («iln  lu  the  manner  which  is 
ecbeulatiz(^d  in  Pi^in^  III.  Bcttinoing  at  ttie  left  band  end 
(marked  "L")  of  the  hanl  mbber  strip,  the  first  pair  of 
opposite  cape  and  each  alternate  pair  along  the  strip  were 
conaected  with  a  coil  of  wire  on  one  side,  and  with  the  battery 
on  tbu  otlicr.  For  purposes  to  Iw  (leKcribwl  later,  wen*  five 
coils  of  wire  which  might  be  eonncctod  with  these  mercury 
cups.  The  coil  and  the  battery  were  connected,  thus  completing 
the  primary  circuit.  The  otiier  pairs  ol  opposite  «upB  whit-h 
alternated  with  theitc  wvre  all  connected  together  on  the  one 
side  witli  an  induction  coil,  and  on  the  otlier  witli  tlie  tele- 
phone.  The  indnction  coil  and  the  telephone  were  joined, 
thus  completing  the  secondary  circuit.  The  ten  keys  oorre- 
spoudvd.  to  the  ten  pairK  o[  mercury  caps.  When  the  first 
key  at  the  left  band,  and  cnch  fUtemate  key  thereafter, 
was  pressed  down  by  the  arms  on  the  druin-»haft  so  that 
the  platinum  polutfl  dipped  into  the  mercury,  it  would 
close  the  primary  circuit,  for  these  keys  joined  the  opposite 
mercury  cups  which  w«re  coiinecti,^  with  tlicbaUiery.  "When 
the  second  key  at  the  left  hand,  and  each  alternate  key  there-  > 
after  was  pressed  down,  it  wonid  cloiw  the  indnction  cir-a 
euit.  Key  1  at  the  left  baud  end  of  the  atrip  of  hard  rubber* 
matched  the  first  pair  of  opposite  caps  of  merctiry  and  wa« 
paired  with  key  2,  which  matched  the  second  pair  of  the 
opposite  cups  of  mercury.  These  first  two  keys  wore  operated 
by  the  first  arm  at  the  left  hand  end  of  the  drum-shaft.  The 
other  four  ]iair.s  of  keys  were  operated  by  tin;  other  four  arms 
on  the  drum-shaft.  Let  us  consider  now  only  the  first  pair 
of  key«  and  the  first  arm  at  the  left.  As  the  shaft  rerolres, 
the  point  of  the  arm  which  was  lu  advance  of  the  other  was 
nuule  to  come  in  contact  with  the  long  end  of  key  1,  and 
proHS(^d  it  down.  After  coming  in  contm^t  with  key  1, 
the  point  of  the  arm  could  move  through  an  arc  of  t«n 
degrvcs,  keeping  the  platinum  points  in  the  mercary,  and 
thus  closing  the  primary  circuit,  before  the  second  point  of 
the  same  arm  would  come  in  contact  with  key  2.  When 
the  keys  were  pressed  down  sufTiciiently  to  make  tlift  cir- 
cuit, the  points  of  the  arm  were  made  to  slide  by  the  ends  of 
the  keys  in  such  a  waj'  that  the  key  wa^  not  released 
until  the  arm  had  moved  through  an  arc  of  twenty  degrees. 
A  farther  revolution  of  tea  degrees  by  the  arm  would  press 
key  2  down  suQiciently  to  close  the  secondary  circuit.  If, 
now,  the  arm  continues  to  revolve,  key  1  would  be  released 
and  rise  up,  breaking  the  primary  circuit,  but  key  2  would, 
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remain  dova  while  the  arm  moved  throngh  an  arc  of  ten 
d«gree6,  k««pii)g  th^  secondary  circuit  closed  tor  a  time  a(t«r 
th«  primary  circnit  was  broken.  This  wonl<l  give  a  sound  in 
the  ttlephonc.  Tin-  sunn;  pi-occ.-w  woiiM  be  i-cpwited  with 
each  of  the  tlve  pairs  ol  keys  nnd  their  cori'esponcliiiK  arms. 
II,  DOW,  the  arras  were  Bet  at  an  equal  number  ol  dcfrrces  apart 
and  the  drum-sbart  were  made  to  rerolve  at  a  unirorm  rate, 
'the  clicks  in  the  telephone  would  h«  separated  by  e(|ual  inter- 
r^a  of  time,  and  not  varjinf;  in  intensity,  pitch  or  qnality, 
dicks  would  form  the  required  series  of  auditory 
lIveSBioQS.  If  a  change  in  Intensity  is  deelred,  as  It  was, 
the  6Te  wires  countctiuK  the  diQi-reiit  pairs  of  mercury  cupB 
might  each  be  eoQiiect«d  with  the  fire  (lifferent  coils  which 
were  r<?feiTed  to  above.  These  were  set  at  diflerent  distances 
(rom  the  induction  coU  (see  Figure  Til.)-  Aa  the  dllfereDt 
primary  coils  were  of  the  name  size,  the  strengtli  of  the 
indnced  current,  and  therefore  tlie  inteuKily  of  tho  sound, 
would  depend  upon  the  distance  at  which  the  primary  coils 
were  placed  from  the  induction  coil.  They  were  placed  at 
jnst  sufEdi-nt  distance  apart  to  muko  the  nounds  eiwily  dia- 
tinguisbable  from  one  another  in  a  gra^lcd  series  of  intensities. 
By  meaus  of  the  keyboard  (marked  '-K'')  It  was  possible  to 
connect  all  the  fire  wii-cs  in  any  way  that  was  desired  with 
the  6vi<  primary  I'oiU.  The  clickt)  might  ull  he  of  the  same 
intensity,  all  diBerent,  or  of  two,  three  or  four  different  inten- 
sities. Whatever  the  variation,  according  to  this  arrange- 
ment it  would  recur  every  fifth  click.  When  variations  every 
fourth  or  third  were  dottircd,  three  orfonrarms  were  net  upon 
the  drum-shaft  and  only  three  or  tour  pairs  of  keys  operated. 
If  the  arms  were  separatetl  by  an  equal  number  of  degrees, 
the  5eri»*H  of  dicks  would  still  Iw  regular.  Two  kindN  of 
arms  were  eniploywi,  those  with  a  single  end  and  those  with 
a  double  end,  (Figure  H.  repm^enta  the  double  ended 
arm.)  By  using  both  single  and  double  ended  arms  on  the 
shaft,  and  opentting  the  five  pairs  of  keys,  it  was  possible  to 
get  an  arraugenicnt  by  which  variutions  in  intensity  inighb 
occnr  every  sixth  or  eighth  click.  Taking  all  the  possible 
arrangements  together,  the  operator  migbt  iatroduce  a  more 
intense  click  every  two,  three,  four,  five,  slz  or  eight  clicks. 
Again,  he  might  make  ii  series  of  clicks  which  wero  composed 
of  two,  thrw%  four  or  fivr  diflcnint  intensiticH  of  sound. 

By  making  tbe  uumt>er  of  degrees  between  the  arms  on  the 
drum-shaft  different,  a  difference  in  time- interval  between 
the  rlickn  was  produced.  In  the  same  way  as  with  the  dif- 
ferent intensities,  a  longer  interval  of  time  might  bo  mode  to 
recur  every  two,  three,  four,  five,  six  or  eight  clicks. 
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Tbo  rate  at  wbicb  tho  drum-shaft   revolved  deMrmined  tb( 
rate  of  ttie  clicks  in  the  telepbone.     This  was  controlled 
the  fan  regulator  upon  the  chronograph.      Faster  or  hIovg 
rate*  were  obtained  by  nwins  umaller  or  largi^r  fans.      The' 
rate  was  (lct«rmin<'d  hy  counting  the  clicks  in  the  telephone 
by  a  stop-watch.      Rates  between  one  click  in  two  eecomJ 
and  tea  in  one  second  were  possible.     As  the  rate  wa«  a  vt 
import^iDt  laeior,  it  will  lie  (nven  in  all  cases  in  tbe  prf>seQt 
Uon  of  t«4nlta.    The  "time"  will  indicate  tho  Interval 
tween  two  clicks.      The  battery  used  consisted  of  36  cells 
the  WatAon'H  patent. 

A  further  method  o(  teetiag  the  aocuracy  of  the  aettinj; 
the  nrtns  upon  the  dnim-shaft,  which  was  done  with  a  p: 
tractor,  was  to  connect  a  tiniemarker  in  the  primary  circoi' 
ftnd  take  the  record  upon  a  drum  along  with  a  liiDDing-fork 
It  was  found  tliat  netting  might   be   iiccuriite,  tmt   the  dnim.^ 
shaft  might  vary  Iri^tworn  one  and  two  hundredths  seconds  i 
six  seconds. 

There  is  one  particnlar  in  which  ao  improvement  mighi 
have  t>c«n  made  iu  the  apparatuH.  It  wa«  thin  :  When 
primary  circnit  was  made,  though  tbo  secondary  circnit 
open,  a  faint  sound  was  heard  in  the  telephone  with  cl 
attention.  The  induction  coil  acta  as  aneleictric  condenser, 
the  telephone  Iieing  extremely  sensitive,  betrnye<l  the  presea 
of  a  weak  current.  This  mislit  have  l)een  avoidtil  hy  makin; 
a  break  in  both  wires  leading  te  the  telephone,  in  such  a  wa; 
that  the  telephone  would  be  wholly  disconnected  from 
induction  coil,  when  the  primary  circuit  was  made.  Da 
the  entire  experiment,  only  a  single  subject  detected 
presence  of  this  sound,  and  for  tJiat  reason  it  may  be  di 
garded.  The  telephone  vhr  placed  In  a  different  room 
the  chronogi-apb,  where  there  was  as  little  disturbance  fi-o 
other  noise.K  as  poHxible,  csiM-cially  from  any  noi!<ieH  that  we; 
in  the  least  euggestlve  of  a  rhythm. 

When  the  experiment  first  began,  the  apitaratus  was  set  b 
tlmt  about  three  or  four  clicks  to  the  seeoud  were  heard  i 
the  telephone.  The  subjects  were  not  informed  in  any  pai 
ticular  in  regard  to  (he  experiment.  They  were  invited  to 
seated  and  liisteu  to  the  telephone.  This  they  did, 
very  gi^uerally  a  nilher  critical  attitude.  They  were 
inviteil  to  say  anything  that  su^rgested  itself  to  them,  wbai 
ever  the  character.  These  statements  were  alt  carefu 
recorded,  and  will  be  given  in  substance.  The  sounds  Bd, 
gested  most  generally  and  immediately  the  (.-lock.  Ol 
BUggcKtions  wore:  slowly  drippiug  water,  galloping  ho 
pile-driver,  etc.  After  the  subjects  had  been  seated  [or  a  d 
dariug  which  iC  was  apparent  they  were  making  a  crltl 
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idy  of  the  nature  of  the  soandfl,  the  statement  most  gener- 

ly  gfvrai.  and  voluntarily,  wat;  ttiat  the  sounds  veeK  alt 

lil;«,  and  seemed  to  he  8«panitcd  by  the  kutiiu  iiilif^n-al  of 

Aflorttiis  statement  tbe  snbjcct  paused,  as  H  most 

.  oonld  bo  said  had  bc«n  said.      Id  some  cases  they  asked 

(or  particulars  in  regard  to  what  they  should  look  for.    Some- 

timee,    however,    they    went  on  to   say    that   there   was  an 

apparent  chnnf^c  of  inteuKity  in  the  Konnda  ;  tbu  clicktt  rieem 

10  pvQp  theniEelves  by  twos  or  fours^  as  the  case  might  be  ; 
geatnlly,  boverer,  it  reijaired  some  kind  of  a  suj^gestion  to 
direcc  the  alt«;nlion  of  the  subject  to  the  Kro"P'"K  of  the 
aooDdg-  An  intlirm?t  method  van  preferred  to  u  direct- one. 
lacafiee  where  thv>  Kubjert  had  »poketi  of  the  clicks  seeming 
Uke  the  clock  ticks,  they  were  asked  i(  there  was  the  same 
4iflereDce  of  iateni^ity  or  qualily  ia  the  soauds  aH  was 
apparent  in  the  vlock  tlekn.  TbiN  RUK^'xtJou  wuh  ttuBlitiunt 
ia  many  eases.  The  snbject  directed  his  attention  then  to 
Ue  matter,  and  if  there  was  any  t>en(1eiicy  to  make  groups  of 
tk»  dickd,  U  vas  apparent  in  a  few  moments.  Sometimes  it 
«M  remarked  that  they  had  noticed  such  a  grouping,  bnt 
kvl  regmrded  it  as  a  tn-ak  of  their  imiii^i nation,  find  did  not 
Atnk  it  worth  mentloniug.  Anolber  method  of  diiecllng  the 
Wtntion  of  the  subject  to  the  grouping  was  to  make  a  refer- 
mt»  to  thf  fact  that  they  bud  haid  the  itotmds  were  all  alike, 
mi  then  to  ask  why  (hey  had  said  soiin<ls  and  not  sound  ; 
lid  thej  BOppose  there  was  more  than  one  sound  1  In  this 
CMe  also,  they  replied  frequently  that  they  imagined  that 
tku«  wnA  more  than  one  sound,  but  did  not  think  it  worth 
while  to  mention  Uie  fact.  In  Home  cases  it  wiks  suflicleut  to 
uk  the  Hnbjocts  to  count  the  clicks  as  they  heard  them,  and 
ften  to  ask  how  they  counted.  The  i-eply  was  that  they 
<Miot«d  four  or  two,  aa  the  caKe  might  be.  and  then  t^gan 
tgaia.  Again  it  was  noticed  that  the  subject  was  nncoo- 
idoaaly  keeping  time,  with  the  foot  tapping  to  every  fourth 
or  arwry  aeeond  click.  Such  a  subjwl  was  asked  why  he 
ia|>p«d  erery  fourth  or  second  dick,  and  so  his  attention  was 
ttnctad  to  a  grouping  that  was  going  on  unconsciously. 
8adk  Indirect  methods  were  usually  successful,  but  there  were 
MTCxml  cases  in  which  indirect  suggestions  of  this  sort  failed 
•I  Uieir  purpose.  Uirect  methods  ol  tapping  a  rhythm  with 
tt*  S&cers  or  couutiug  did  uot  suggest  anything  l>eyoad  the 
do^  tick  to  two  subjects.  Thvse  persons  poHsessed  no 
appfaciatioD  of  music  at  all ;  they  could  not  "  carry  a  tune," 
sad  yet  were  able  to  reoogoize  soice  of  the  common  airs  wben 
Ifcey  were  anng  or  whistled.  The  genera)  statement  of  the 
rtiaarkfl  aod  answers  of  each  subject  will  be  given  as  fully  as 

11  seems  necessary.     They  will  be  abridged  as  far  as  possible. 
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bot  Ut«  8X>eciai  features  in  tbe  iinswprit  of  each  sabject  will 
mentioned.     Tbe  U-catment  ol  special  phases  oi  these  resnlt 
will  follow,  and  then  will  be  taken  up  the  result  of  Kpedi 
iDveslt(;ations  that  were  suggested  daring  the  ftret  part  of  tfat 
cxpcTimi-ut. 

Sobjeot  I.    Some  mnslcnJ  talent  and  training. 

Time,  .23  i«D.     Tlio  llritl  suggenUoii    woB  «  4-gTOup.      Sabjec 
could  BUt^rat  groups  of  two,  three,  Bve  aod  six,  but  ^hen  he  i 
no  BUggeHtlon  either    by  tapping  or  counting,  he  r«Mtrn«d  to 
4-iRX)up.    The  third  in  eacli  4-Kroup  wasaccvnted.'  bul  it  was  pos^ 
*!l>le  In  the  lut«r  ox|H;riracnt«  to  Accent  luiy  member  of  the  gronj 
In  i^noral  the  Urtit  In  all  forma  of  grouping  wae  accented. 
8-|px)up  was  unpteun&iit  ami  the  ri-t^roup  waa  very  difBoult  to  mi 
tain.    Tim«,  1.14  »oc.    The  most  Qaturul  form  of  gronping  was 
two,    It  wae  poeeible  to  get  a  -(-group,  but  wh«n  tbe  sobjeot  r   ~ 
no  Buggeatlon  of  any  other  group,  he  returned  to  the  2-g 
Time,  .187  sec.    The  6-gronp  wn«  moKt  easily  suiHcoeted.     It  had  I 
appearanoe  of  bfiinzoomposed  of  two  %•  groups.  The  eubiect  abc 
a  teudencv  with  thu  rate  to  group  the  3  and  4-gT0Up«  into  bk 
groupit.  HlKht-groupHof  thrfs^Hnma^-grouusot  tounRUCO«ededj 
well.     It  was  iiot  ho  easy  or  natural  to  make  higher  groups  of 
Time,  1.  sec.    This  rate  produced  a  drowsy  feeling.    The  si 
WM  inclined  to  make  each  click  »t«od  aa  the  accented  dirk 
3-group,  supplying  the  unaccented  sounds  bvtwccn  the  acccnU'd 
Imagination,    wliun  the  subject  waa  tired  he  noticed  a  tendency 
change  the  grouping  fr<'(|uently  from  two  to  three,  aud  vice  ven 
The  Kobtect  Hhowod  a  Htrong  tendency  towards  4-gronping  in  pret<^ 
erence  to  all  other  forms  of  grouping,  and  yet  during  one  experi^ 
ment,  when  the  time  waa  .308  sec,  he  loond  a  3  group  more  pieasj 
nitt  tlian  either  ft  2'group  ora  4-group.    The  rate  was  too  fturtf 
easy  grouping  liy  twu.     Wboii  liv  oounlvd  objectahe  oountedi 
by  fouru.    Time,  .323  soc.     The  Bubiecl  wae  dlapoeed  to  make 
4-group,  and,  even  when  every  ildrcl  sound  was  made  more  Siit<>ni 
than  tlie  olhtrrs.  he  persist*^)]  in  euyine  that  he  grouped  them  b 
fours,  but  that  thorn  waa  probably  a  longer  interval  in  the  aertc 
which  disturbed  the  t)moothne»a  of  nia  4-groups.    When  his  uttei 
tion  WM  ««lled  Inter  to  the  accented  clicks,  he  made  no  farth4 
mistakM  of  longer  intorvnls  for  accented  sounds. 

Bnbject  S.    Some  mnaioal  talent  and  training.     Aecnetomed 
introspective  work. 

Time,  .333  see.    The   mibjf'ot  grouped   by  twos,  visu&lJKing  thi 
pendulum. =    lie  could  snjtgest  groups  of  three  and  loar  easily,  tl 
four  being  more  difiicult  than  the  three.     Time,  ,263  aec.       H^ 
grouped  the  cliclce  by  four,  but  the  4-gTOiipB  wtire  divided  into  l\ 
S-groups.     Time,  .208  sec.    This  rate  yielded  ensily  and  naturally 
a  double  3-grouping.    When  he  Qrst  mtened  to  the  telephone  af 


"Ttiln  aimot  ooDslalcd  <rt  ui  ai>i«rvut  luctiiaMi  Ui  IuI«dbIIj  wiib  k  cliuijte  In  idlcta  i 

i  i.laKmt  «Tnr7  Bubjr^t  nlthnr  rlmimlMi]  ite  peDdtilum  or  tpoki'uf  the  pBodului 
■Dovonrnl  tcuiJcVmD  duriiui  (he  rxpciinionia.    Id  cichcr  caih-  It  «iwi  a  forni  o(  cnmi  _ 
WliNi  tlwralva  wnc*  ilow.  tha  aubjntt  vlBusltud  t.lii>  clock  prciiuJuTi  «iid  mad*  i. 
cliokcema  ormr  thp  eoanAtt\ta  oF«ii>b  halt  (wIdk-     Tlir?  cllcliit   wvrv  tbfD  jnuiipa)  I 
Ivofuid  nrxr^  rAllr^l  th<i  clock  tick-     Iji  mj  dwq  i-ajl-  ivnd   in  wnio  oUjrn   lh<*ri»  VJUI 
KtroDg  teodrticy  Ut  i«i)i  tbo  boay  wllh  tbe  prudiJiinn.    Thli  waa  (tallf>d  ttic  vctuJiiluo 
■VllLiE  DOTtintnt  by  Uir  OlITimnt  BU<^fi-cta.     It  *aa  i|><i'<' '^'■"■l*"^  tlmtB.      Uj  Ittla  poi 
(ltllam.MrllV  tnovMnftnt  irnupa  of  tn-o,  tlinv.  four.  bIi  or  rlichc  *c-ra  f  requpDUr  UTOliE 
totO  t  fSTOVyt-    Tim  flrtt  frvup,  Il>«n,  In  tliv  l'irri>iip  vrnr  nccotrd  or  mere  cmphuic  I 

iA*oilMr,  BDdsdtitkiCt  patue Kiniwd lu  f uIOow  Uie mcoiii]  jcroup. 
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m  cbAn^  of  rate  or  itt  the  beefnning  of  a  new  experiment, 

oUokB  did  not  group  thcnuolvw,  but  In  a  short  cime  the  tendency 

I^BOaplnoreMed  until  Itroquired  the  grestcet  efforts  to  hear  tbo 

I'ilalC*  ■•  ft  uoLfonn  serieii.    The    subject   wm   ablo   to    hear   the 

litfola  as   a   uniform  eerto«,  onlv   by  imaeining  Home  one  pound- 

1^  In  tha  dlBtADce.    It  required  a  menLiT  picture  ot  ttame  object- 

ttUng  that  vaa  perfectly  uniform.  When  he  gavn  himself  up  and 

~  to  the  svri«s  as  a  whole,  he  fell  into  Honie  kind  of  grouping. 

%rUe)i  might  or  might  not  continue  for  any  length  of  time.    He  haa 

•  MronB  tendency  to  shift  from  ona  ^oupiuij;  Ut  auathcr.     He  vom- 

pand  it  to  th(>  optical  i]limi>in  v(  the  "sULirH."  The  double  2-group  Is 

flMlftKiDd»d  Bometimca  wilh   the  double  3-gronp.    Time,  .187  nee. 

Tke  Mtbiect  said  he  got  a  compound  2  and  3 -group,  which  by  iictiuil 

BBvat  of  tbe  accnnte  to  whiub  he  tapped  villi  la«  ilnjiere,  ahowod 

bavatf  makinK  a  double  4-group.'    Thia  aubjoct  was  etrongly  dU- 

MKd  to  double  grooM  of  all  sorta.  Time,  .3'^:!  aec.   .At  thiifriite  the 

t-fronp  WAS  moot  nanmtUy  accompanied  by  the  mental  image  of 

Ikedoek.     Time,  .S&l  see.    Thia  yielded  mottteimily  to  a  4'groun, 

«kieh  took  the  (omi  of  two  ^roupfl  of  twoB.     Time,   .1B7  see,    Thm 

EHa  yielded  at  Ilrat  to  a  6-groaping,  which  was  divided   into  two 

mufmot  three*,  butit  did  not perBiat there ;  he  returned  toa  double 

(poop. 

TT>f  piilsn  •ecmed  at  times  to  impoite  a  grmiplng  in  which  the 
dkka  comliig;  nearest  in  time  to  the  henrt-bent  was  accented. 
^n«l  the  subject  gave  hia  attention  to  breathing,  it  moro  generally 
it»elf  to  Home  grouping  tlial  wao  already  going  on. 
laet«d  during  a  4-group  mid  exhalation  during  a  3-group. 
Ill)]lii)  3.  Ooiteld«na»1a  mnmcal  tnlontand  training. 
1ta«,  .5  a^e.  Tbe  Bubject'a  first  auggeation  waa  ot  n  2-group.  but 
to Ivmediatolf  decided  thnt  a  I-group  was  more  natural.  He  wnn 
M»  to  count  aJmoat  any  rhythm  at  tliiH  rat«  ati  fur  hh  Iwelvu,  and 
Ai  dOeks  aeem  to  gionp  Utemselves  with  the  count.  At  Brat  the 
ponp*  were  apparently  separated  by  a  longer  Interval,  which  the 
4)«ct  believed  in  tbe  first  place  to  be  real.  He  wna  (liflposed  to 
t^cMrd  the  -t-gronp  aa  tbo  most  satiofHctorj-.  Any  grouping  was 
■Unarwhen  he  counted.  Diaphragmatic  mo  vement^nlho  accompany 
wgrODplng-  With  indifferent  nttuntioti  there  was  no  [n'onpiug. 
&a  4'group  usoaliy  contained  two  nccent'ed  oltclig,  either  the  flmt 
■d  Ibc  third  or  the  second  and  the  fourth.  The  rormer  were  pre- 
Ivred.  Thta  rat«  waa  found  to  bcmoHt  plcaaliig.  It  wait  animating. 
TWS-groap  waa  difficult  to  get.  A  sligUt  paiwe  ooourrod  Ijetween 
tte  groupH  In  erery  form  of  grouping.  In  tbe  presence  ot  the 
rtiiMinpaph  whiehgnve  a  S-rliythm  which  waa  composed  of  two 
>fiDttpa,  the  Bnbiect  Btill  grouped  by  foiu-  for  a  time,  but  this 
kBili  III  r  waa  finally  overcome  aud  the  serlea  yielded  to  the  suggca- 
tkn  oC  UM  chmnogrtiph. 

Wbuiirvery  fourth  waa  accented,  the  Bubject  being  unaware  of 
Ufa  MooeDt,  said  that  the  1-group  only  waa  possible,  for  there 
ipiwia  I  r  i1  to  be  a  longer  interval  between  every  four  cticka  which 
Bade  any  other  ^ouping  impoaaible.  When  tbe  accent  waa 
tfrmctheDed,  he  aaid  the  interval  had  been  lengthened,  Thia  long 
Mwal  tdjgbt  come  an>'wherQ  within  tbe  groupof  four,  but  it  more 
MHTftlly  eaina  between  the  groups.  \Vhen  two  Rtronger  oUcks 
Mlff*r«a  by  two  weaker  oneH  formed  theiiertcs,  the  Hiibjeot  iiaid  the 

•^h  Bli  BiiftiifHlitfnra  mlilrrl  ir  mltli'-i  tti  i  finl  emviilneohlcliha  lanuUtlne. 
■alawa  anblMC  k  •»  dintMcd  U>  a  particular  oiuDberlhat  be  pcnIMa  Id h^Iiik 
■k»«M  ■>««*•  »( that •ninbn'.vbnKi*  pMfeMlp  antleni  a  xn«urnr  lam  nmnlMe 
<Mai»i  iiiillai  M  tte  «tN«iMnaaaMlflpoap«<wlUilb*KaeMaMdeaiek«(owhl«fa 
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leiay  u>o  iodk.      iimc,  ,taa  wc.    every  uura  soddq  wa« 

Tbe  sabjcct  had  a  strotiK  mental  habit  for  KTouplag  b;  M 

M  greatlY  puixled  by  tfab  aooent  on  every  Uiird,  wUco  V 

a.  touier  latervaJ  and  broku  up  his  t«ndviicy  lo  form  H 


rate  viut  slower.  Ho  grouped  thn  gnries  by  foar*,  but  U  ftppcand 
M  Ihou^h  two  long  sounds  followed  by  two  abort  onea  formed  the 
f^up.  Wbvn  threw  etroiig  soonda  and  one  weak  one  formed  the 
eerlee,  he  alill  in'ouped  by  lour.  Tbe  first  two  in  each  iiTou{i  tteemed 
to  be  of  tlie  same  length,  tbe  lliird  wan  lotiKer  and  thv  fourlb  vor^' 
short.  Daring  all  the  experimcota  the  subject  confounded  stranger 
clicks  with  long  Interrala,  and  vaa  never  able  to  tell  the  differeuce 
between  a  ttrong  sonnd  and  a  Ions  int«rv«l.  He  wac  surpiiaed 
when  told  afterward*  that  the  longnr  interval  hnd  been  caasod  by 
•oeenling  on9  HOund.     Time,  2.304  sec.     Tbe  eubject  vLstialised  the 

Kndulnm,  but  said  tbe  peadulum  seemed  to  reach  Its  full  i:iFlng 
fore  the  oliok  oorreepotidiiiic  to  the  iwtng  wtia  heard.  The  clicks 
Memed  to  delay  too  long.  Time,  .823  wc.  Every  third  sonnd  was 
acccntod.  The 
tours  and  was ; 

he  said  was  a  loiwer  tntervaJ  and  broku  up 
groupe  of  roure.  Time,  .90$  6««.  Ever;-  third  was  accented.  The 
subject  forms  (t-groope,  which  were  accented  upon  the  flrsl  and 
fourth  and  a  long  interval  appeared  between  tiie  sroups  of  alx. 
Timn,  .1.37  hoc.  When  tbo  Miiee  was  compoood  of  clicke  of  three 
difTerent  inteuBitiee  repentine  themaelfes  in  tbo  same  order,  tbe 
8-gToupti  were  again  grouped  by  four  generally,  though  the  subject 
could  suKtre^at'  grouptt  of  three  :{-groap». 

Uubjcct  4.     Some  muaicul  talcQt. 

Time,  .£99  aec.  The  clicks  suggested  tbe  dock-tlok.  The  subject 
could  group  tliera  by  ivrou,  but  be  found  It  more  natural  to  ^roiip  by 
tours.  It  has  long  Se^n  a  mental  habit  with  him  to  make  groupii  of 
four  of  niiy  obJoutM  or  imprttsnions  that  would  admit  of  itiiy  kind  of 
grouping.  Me  counta  by  four  and  groups  the  pulTa  of  a  lucomoitve 
by  tour.  Pour  objeots  or  Impressions  of  any  sort  standing  together 
have  always  arreted  his  attention,  tio  foiind  it  pOMible  to  gronp 
these  clicks  by  two,  three  or  five  when  he  made  a  sURgeatlon  either 
by  counting  or  tapping  with  the  flnttent,  but  when  i\m  nuggeAtlon 
waastopptnl  tie  ri.'turned  to  a  l-group.  In  overj'  kind  of  grouping 
tbe  first  eound  waj)  always  Acccnt'cd.  Time,  ,116  sec.  The  subject 
taid  the  grouping  was  by  lour  &nd  waa  requested  to  tap  the 
accented  click  in  every  group.  In^ixtrinU  for  five  seconds  each, 
be  tapped  Juiit  live  tlmi^t  during  aWii-h  trial,  Hhowlnghemadoagroup 
of  four  in  one  second.  The  actual  uumber  of  clicks  totfaeeecoDd 
being  8.8,  it  was  apparent  that  he  was  makiug  a  much  larger  group 
than  four,  probably  nil  8-group.  Wbiin  Hitkitd  tu  make  a3-groap 
and  tap  the  accented  click  in  each  group,  the  reaultit  were  nineteen 
tnpe  Id  fifteen  seconds,  ehowing  Chat  his  groups  were  not  far  from 
six  inotead  of  three  clicks  to  the  gi-oup.' 

TheS-group  was  really  a  -1-group  in  many  casce.  Between  each 
group  of  three  occurred  one  click,  of  which  no  account  was  taken. 
It  seemed  to  him  something  like  this  when  he  oouDted  :  1,  S,  3,  1 — 
1,2,8,1-1,2,3,  I. 

When  tbe  mibjiect  gave  attention  to  tbe  piilse^  the  nambor  of 
clicks  coming  between  tbe  beats  of  the  heart  formed  a  group.  The 
oUck  which  came  nearest  in  time  to  tbe  heart-beat  seemed  always 
to  oorreiipond  to  Et.  Tlie  breathing  ailjuiitn  Itnelf  to  the  4-rhYihm. 
luhiklntion  lostn  during  ono  group  of  four,  and  oxhalatiou  ^luring 
another.  In  this  way  the  4-groupa  were  grouped  by  two.  Time, 
.IMeec.  By  forming  a  mental  imaite  of  the  pendulum,  or  of  some 
object  moving  up  and  down,  he  wa«  able  to  make  double  4-gronp9, 


I 

I 

I 
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eorreepondcd  to  the  fall  swing  ot  tlie  pendulum.  Tbeeo 
nrtea  w«r«  given  in  rapi<l  eucc^ion.  Tiia*,  .£36  sec.  The 
va«  verv  clenr.  Time,  .36S  eeo.  The  4-B;roap  ttm  tm- 
u  tlntt/bat  ho  RTRdually  became  acctutoraed  to  tt.  At 
llb«nit«ss««in«d  too  fntit.  Titnn,  .fi36H»o.  With  thfa l«tt«r  rat« 
^ntop  seemed  to  divide  into  two  groups  of  two  during  the 
.  trtsl.  Time  1.073  sec.  The  2-grDQp  Keemed  most  nattu 
IUm  sub)ect  felt  a  strouic  tendency  to  form  lii^her  groups 
taw.  After  the  aobject  became  nccustomvd  to  tins  ntte,  he  waa^ 
■Me  Inclined  to  fonn  4-groap«  fchan  2-gTODps,  but  atiU  the  third 
ksl (occrth  clicks  sieemed^t  tunes  more  like  a'i-group  than  a  ]iajrt 
tt »  4- group.  Tbo  general  cllect  of  this  lavt  rtite  was  sootlung. 
fine,  1.W  •««.  This  rate  was  soporiBc  ;  it  was  possiblo  to  form  a 
%-poap,  bat  he  did  not  do  so  apontaneously.  Time,  .323  see.  Ths 
■li)ii  I  groniped  the  dicks  by  tour  and  found  dlWoiUty  in  suggest 
9igsS-£roap.  When  every  third  was  nrcentod,  he  peniiiit«a  iaJ 
Enopin^E  by  four-  Again  be  was  aaked  to  BUggest  a  ^-grouping,  J 
tad  fe#  aDcc«eded  In  doing  so.  The  subject  wuh  uuiiware  o!  thai 
MQSSt.  sod  ojcpreased  8urpri(*e  thiit  he  couM  group  liy  three,  and] 
tBaad  It  ejasler  than  gronping  by  four.  The  fallowing  rates  were 
BTm  In  rspid  snoceaaion.  Time,  .26S  seo.  The  -1-group  was  very 
war  and  pleaaant.  Time,  .17  ace.  The  subject  grouped  by  fours.. 
bttfeU  m  confoMtd  irritatintc  feeliog.  There  waa  sometbinK  added 
ttto  CAob  group  of  four.  Time,  .134  sec.  This  rate  recalled  the 
id  of  a  looomotive.  He  %*isiialiEed  a  ^«voh^ng  wheel,  during 
irevolation  ot  which  hm  counted  four.  Time,  .lie  sec.  Ho 
1  poops  by  four,  hut  the  ^-groups  are  grimiitid  by  two,  a  strong 
I  WWkk  group  together.  When  every  eighth  was  aceeiited,  he 
■Bed  by  eight.  Tliere  wait  a  distinct  pause  along  trlth  ths 
J  aoDiid.  Time,  ,134  sec.  Every  eighth  w«b  accented.  Tho 
'divided  into  two -l-groupfl,  witn  a  pause  after  the  second 
Tbe  -l-groapa  were  grouued  by  two  with  the  pendulum 
^mta^  Time.  .368  sec.  Every  cisnih  was  accented.  The  subject 
ymiytd  bv  toar  and  aasociatoo  the  pendulum  swing  with  tbe 
|3>onpa  of  loor. 

BHbJetffc  9.    Borao  mnsieal  talent. 

inai«T  >SSS  MO.     Tbe  subject  was  most  natnrally  dispoeed  to  a 
I,  Slid  found  It  dlfflpult  to  get  any  other.    Time,  .78  sec.    The 
,1  wan  mc«t  nntunil  with  this  rat«.    TheS-gronp  was  pleasant 
sy  wben  it  was  suggested.    Time,  1.44  seo.     It  was  eaev  to-i 
a-groape,  bnt  other   groups  were  impoBsible.     These  tlireai 
a  were  given  in  rapid  euccesitloi].    Time,  .353 »er.    The4-gTOup 
ncMt  natoral.    lime,  .183  sec.    The  8'group  was  meat  agreo- 
witlt  ttiis  rat«.    'nme,  .156  sec.    The  subject  found  the  8-group 
tsMoraJ. 
Ha»e,  .3  wv.    AVhen  Avery  fifth  wax  accented,  the  subject  made 
yooy  of  four,  accenting  the  four,  and  said  that  there  was  a  rest 
b8Cvs«a  each  group.    He  fotiud  it  quite  as  easy  also  to  accent  tbe 
When   bis  attention  waa  called  to  this  pauHe  between  the 
•SWWi  b0  decided  that  the  sroups  contained  live  elicka,  Jii  which 
\mm  toaxth  waa  accented.     Wbcn  tho  first  and  third  clicks  were 
lore  iatense,  the  subject  woa  greatly  pu&sled  for  a  time,  but 
I  (bat  the  veiiM  was  compounded  of  a  ^-Kruup  and  a  3-group. 

,  .M0  aeo.    Ue  was  able  to  form  3  and  4-groupH.     The  serlegj 

— nrlitni  atronglv  with  the  clock,  and  for  that  reason  th»' 
t-grvop  tended  ntrongly  to  divide  Into  two  ^-groups.  Time,  .333 
■ae.    H«  found  tho4-gn)up  most  natural  and  ploosant,  aud  when 
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b0  Ktt«tnpt«<]  lo  fonn  groap*  of  tliroo.  thoy  would  iminH<liiitely  run) 
into  fours.    Time,  J06  sec.    Tbc  subject  formed  a  long  group  ot  tb^ 
olfckM  whloh  he  ihoaght  Taa  nn  A-groap.    The  rate  wm  too  fut  te 
easy  fcroupiiw  by  four,  and  ltfsavt«nUonBeeined  to  WAverl 
a  4-group  and  a  longer  one  whicb  tie  thought  wa»  an  eight. 

Subject  6.    Some  musical  talent  and  tralnins. 

Tlm«,  .Smc.    Wh«ii  the  i>uljj<^ct  Qi-H  UatenM  to  th«  telephOD«  h« 
found  DO  tondcnc-y  to  form  groups  of  tbeM  clicka.     Ercn  alter 
repealed  saggeHtJoiiH  the  subject  did  not  comprehead  irhat  was 
d««ir«il  or  tu  be  lookwd  for.    lie  waa  aaked  to  lap  an  ocoompaitf- 
mont  to  the  souuda   with  four  flngora.      v\ft«r  a  tima  he  rot; 
hitoMlf  acceutiug  the  third,  and  grouping  the  aouuda  bv 
When  he  tried  the  suggeation  with  three  Sncera  it  did  not  •ace4 
v«»ry   wtiU.      Whtia  two  w«n>  trimJ,  tbo  auDjoct  decided  thai 
4-gruup  was  a  oumblnation  ol  two  S-groupa.     In  the  same  i 
waa  able  to  group  the  soonds  by  aix.  but  the  groups  divided 
Into  two  3-Kroup8.     Un  the   whole  the  3-Kronp  was    tha 
nuturnl  with  this  r»t«.    Timo,  .IM  nee.    The  4-groin>  prevailed  : 
eaally  combined  Into  8'groaps.     lime,  .78  nee.     1^0  2-Kronp  -. 
moat  natural,  but  the  iiul>)ccl  was  able  to  Husgeat  the  S-irroup  caril 
Time,  1.44  soc.     Evvn  a  2-group  waa  difficult  to  got.     The  i 
aeemfid  to  be  too  long.    Time,  .363  sec.    Oroupe  of  two,  thr«e 
four  were  all  punvible.    The  Brat  click  in  all  Kroups  waa  acoaat 
and  the  third  ai«o  intho4-gronp8.    Whan  ho«afsoat«da6-gronp. 
dividedea^ylntotwo3-groupBorthre«  S^roups.    The  S-gronp  d 
videdreadllvlntotwa4-groupH.  It  waadtmeult  toget  a6-sroup.  Tli 
6-grou]>t4>n»cdto  ruu  into  a  H-group.  which  then dii'ldadeasilv  1 
two  3-groupa.    Time,  .288  a*c.    The  4-group  waa  moat  natttral, 
readily  oomblned]ntodouble4-groupB.  Time,  .lS6aeG.  The  S-| 
wait  iiuiM  nntiiral.    When  the  telephone  waa  dlacouoeoted . 
ohroQogruph  continued  to  rtm,  the  grouping  nlwaya  began  wit 
first  oUck  in  a  new  gronp.     Time,  .78  see.     The  S-group  waa 
nofll  natural.    Time,  l.Waac.    There  waa  no  vpontaneoua  grc 
with  this  rat«.    It  wae  too  slow.    Tbo  subject  found  it  com 
to  regard  the  oUck  aa  an  accented  click  In  a  4-group,  supplying  I 
three  intermadlata  aoonds  in  imagination.    Time,  .323  tec.     At 
rato,  tha  aubjsot  showed  strong  tendency  to  musoular  movement 
eitber  to  tap  with  the  Bnger  or  toe  upon  the  accented  cliclc,  some 
tlmen  to  nod  the  head  or  sway  the  body.    He  fount!  thitt  rate  v( 
favorable   for  volnnlary  changea  of  the  grouping,  which  he 
either    by    counting  or  tapping   with  the  fingers.     The  gene 
emotloiuu  effect  w:ii!i  depre«t>inic. 

The  netidiilum -awing  movement  or  2-rhythm  was  nn  impor 
factor  in  all  hia  groups.    The  6-group  waa  usually  composed  of 
3-gronps,  aud  the  B-eroup  of  two-l-^oupd.     Time,  .147  see. 
l-group  waa  very  citiar  and  pleasant,  and  the  subject  tended 
gronp  them  by  the  motions  of  the  pendulum.     When  everv  th.' 
click  was  etrengthened,  the  aubjecl  grouped  by  threes,   and  mi 
the  3-gronpti  follow  the  inolions  ot  the  pendulum.     In  thitt  way 
88rleapru(Ui<-«><l  nil  exciting  efTeol.     Time,  .134  sec.     The  4-grou| 
vaa  plain  and  dUtlactly  grouped  by  twos  by  the  pendulum -sw(  an 
This  rate  was  alao  exoititiK  and  animating.    When  every  sixth  cliol 
vaa  accented,  the   icroupine  lost  its  exciting  effect.     When  tt 
aeries  waa  composed  ot  olicks  of  three  Intensities,  the  stroni. 
first,    the   olloka    were    groupeil    primarily  bv   threes  and  thei 
3-groupB  were  again  grouped  into  l-eroupB.     When  the  titne  ~~ 
changed  to  .187  sec,  and  three  graoea  ol  Intensity  relaiDed,  » 
hlghergrouplngof  s-groupsby  fourceaaed.  Timo,  .137  b«o.    Vvh4 
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ftvyilnh  cUck  'waa  accented,  the  seriea  wor  grounod  by  six,  and 

llNUDoapa  worn  agaiDgrnuped  by  tht>  motioRgof  th»  p«ndulum. 

^■e, .in sec.  Every  eixUi  WMK  accented.  The  crouplnj;  was  ultll  by 

tfS,bQt  the  6-p:oapfl  did  not  group  by  two.      With  tbti  itkiwerrate 

lb  C-giaapB  <li<l    not  ee«in  ho  oomjixct  mi  with  the  faster  rats. 

Bme,  .30S  sec.     Every  aixth  was  occcmtcd.    The  fi-group  wa«  dllB- 

Loltiogrssp.      The  time  waa  too  loag  and  the  oroup  tended  to 

IdhUe   mto    two   3-||Toup».      Time,   .263  eeo.      Everj-  sixth   w&a 

iHcaited.    Thoro  wa«  CTeatvr  difficulty  still  in  grnaping  the  O-group, 

'laooDoni  ol  tbe  tondcncy  to  divide  the  group  iuto  twu  3-groupe. 

Im»,   .323   see.       Every  sixth  waa  accented.      The  subject   now 

I  pMip«4  thp  BMifw  by  four  in  (iplte  of  thft  aftcflnt  upon  every  sixth. 

LWhMithe  sabj«<it  beard  the  sound  of  the  ehronocraph,  which  vrnt 

he  grouped  the  clicks  according  to  this  rh.vthm.  which 

vassdoinileS-rhytliniical. 'rim«t,  ..Imx!.  Every  tilth  sound 

Taccented.     The  mibjvct  groiijivd  by  fours,  but  the  accent  came 

Ik  dUlerem  place  in  each  group.      It  shifted  one  place  fiirthor  to 

le  ti|[bt.       XVhen  a  6-gToup  woa  suggested  to  the  nubject,  the 

sot  changed  lU  podtlon  in  Iho  opposite  way.     It  shifted  IM 

poltton  ODC  place  to  Uio  loft  In  oooh  group. 

6ob)ect  7.     Some  musical  talent  nod  training. 

Tme,  J  MC.  Almost  Immediately  the  neries  divided  into  groups 
of  tear,  mad  soon  aft«r  thu  4-group«i  were  grouped  by  two.  With 
the  ra^cstion  of  tapping,  the  aubroct  was  able  to  group  by  two, 
three  or  Qve.  Time,  .78  sec.  The  2-group  could  be  aui^eHtea 
ooly  wilhdilHcuIty.  The  3  and  l-groupB  wore  not  at  all  pleaaaiit. 
Time,  -IM  »oc.  There  was  no  dietinott^ouping,  Thefterleeeeemud 
to  rtee  and  fall  in  intensity  at  regular  intervals.  At  times  he  had  a 
■■dreadfnl"  feeling  thnt  the cbronoi^nphwaMHlowing  up  and  about  to 
•Cop.  Tbeiubjrvt  Imil  ubs«rv«d(hi>i^iiiipiugot  sounds  In  the  pnfQng 
of  a  locomotive.  lie  had  not  noticed  a  deiltiite  number  in  the  group. 
"nk*  acMUida  almply  rl>«e  and  fall  ia  inceimity.  ^p»»kiDg  of  the 
>-groop>  the  suifject  said  he  had  a  feeling  of  not  being  able  to 
**  eoaaa  op  "  ontal  he  came  to  eight.  It  seoraed  natural  ti>  ntop  at 
aighi,  and  atari  over  again.  Thle  group  wa«  accompanied  Ijy  a 
fwilt  nr  of  completenoM.  Daring  iiilialntion,  the  clicks  seemed  to 
oeow  faatrr,  and  Riover  during  oxhnlntLon.  lu  all  forraa  of  group- 
ie th*  mbjf>et  felt  a  muscular  sensation  in  the  stomnch  lutd  intea- 
ttaea.  He  also  felt  a  strong  tendem^y  to  beat  time  with  the  thumb. 
Ba  h»id  been  taught  to  do  no  when  qiiitii  yoiin^. 

Foor-groapEng  is  n  kind  of  mental  habit  with  him.  When  the 
aartea  waa  accented  upon  every  filth,  he  Htill  grouped  by  four, 
■■■Icliic  a  pause  between  each  group  in  which  he  pronounced  the 
word  "and:"  1,  2.  3.  4.  and  1,  2.  3,  4,  and  1,  2,  3,  4.  In  the  aarae 
way  ibe  3-group  appeared  as  1,  2,3,  1,-1,2,  3.  I,— 1,2,  3,  1.  In  tha 
4-sniup  the  fintund  third  were  always  nccentcu.  In  other  groupa 
the  ftxiit  wa«  accontod.  When  the  rate  was  .72  sec.  or  .ISS  aee.  the 
^uupUig  did  not  come  without  suggeatlou  by  muaoular  movement 
«r  coon  ting ;  with  Intermediate  raten  the  grouping  by  four  was 
wholly  Inrolnntary. 

The  subject  could  group  4-groups  by  two  very  easily,  but  It 
leHBlfJ  aa  effort  to  group  them  by  four,  or  s-groilps  by  two.  Tho 
fr-gronpwugtoerallycompoeaOol  ttmurennd  h  Iwsh  emphatic  group 
ef  tma. 

TlBM,  JM  aec.  A  double  4-group  won  the  most  natural  and  easy. 
Ooa  map  wae  mora  empliauo  than  the  other.  Time,  .203  sec. 
Thoim  tae  time  was  od1>'  slightly  changed,  the  subject  thought  the 
pieTtooe  double  4-group  changed  into  a  more  perleob  8-group. 
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Tbere  was  not  neb  s  stroufc  dlvlsloa  into  tvo  4-croape.  Tbne,  .S 
tec.  This  rate  save  a  "  better  H-gronp  "  than  th«  prevloaa  onaj 
Ttme,  .187  aec  The  groups  did  not  MparaUt  distinctly.  Thcr*  was~ 
a  kind  of  oonfooed  feeling  about  the  ulictu.  l^rae,  .137  aeo.  Tbe 
oonfoaed  teeUne  viUt  the  prei'tooa  rate  wa«  more  apparent  atiU. 
Wbeo  ever;  sizth  wajt  a<!ueiite4,  be  groiiii>-il  by  ux  and  the 
ft-groupe  were  grouped  by  two  with  tbe  pendulum -swing  movomont. 

Subject  8. 

Time,  ,.1  ttec.     The  imbjeot  took  a  critical  attitude.     He  had  no 

S reference  fur  any  Krouplnie.  He  ooald  countanr  number  aa  tar  a« 
ID,  and  tiio  Mriee  Hcomod  to  group  itaelf  according  to  the  count. 
Id  um  longer  groups,  groupH  of  two  were  (requ«nt.  Time,  .1G6  aeo. 
The  6-croup  vaa  the  nuwt  suitable.  It  wae  oompoeed  of  two 
4-Kroopa.  aod  oaoh  1-group  ot  two  S-rompa.  TiBW,l.MBec.  Itwas 
not  pOMiDle  to  form  tmy  grooplDg.  The  rate  waa  too  alow.  The 
anbject  has  noticed  rhythms  In  the  saiindB  of  a  mlU-wheel,  loeomo- 
tlve«  and  fans.  Ho  won  not  awaro  ol  any  doQnJte  groopiiig  of  tba 
aounda. 

SabJectD.  Considerable  morioal  talent.  Long  and  earetnltrai&lag 
Id  made.    Accustomed  to  tntrocpectlvc  atudy. 

Time,  .3  tec.  Tlie  gtibject  adopted  a  criticnl  attitudv  and  gave  hla 
attention  to  the  natur(<o(  the  aounda.  At  drat  he  was  inclined  to 
believe  that  they  were  all  alike  In  intensity,  bat  then  he  thought 
ever)'  third  wa«  atmniter  than  t.hfr  r^Ht.  For  a  tJme  the  Inlarval 
between  the  oUidcs  aeemrd  to  be  irro^ulnr,  but  hu  noon  discovered 
that  this  irregular  interval  might  oocur  anj-whero  he  choec  to  pnt 
IL  lu  a  short  time  hia  tendency  to  find  Kroupinica  of  the  ulioks 
crew  DO  Htronji  that  it  required  an  effort  to  hear  the  M«r1«a  uniform. 
Such  nn  nnnrt  wnx  akin  to  the  feollngor  "looking  lang  intn  the 
futnre."  The  grouping  tendency  had  to  be  restrained.  Time,  .3 
aeo.  Tim  l-group  wa8  so  plain  'that  )u>  did  nut  discover  the  fact 
that  it  woe  imaginar}'  and  was  completely  sorpriEed  that  the  illusion 
waa  so  complete.  It  wa^  then  more  than  ever  an  elTort  to  hear  a 
nultonii  HPricK  of  oinKle  InijireKnionn.  He  said,  "I  flnd  nu  rhvthm  Da 
long  as  I  hold  my  hruaLh  and  stick  to  It."  "I  get  hold  of  one  click 
to  oomparo  it  n-ith  the  mocseding  clloka,  but  I  can't  hold  onto  mora 
than  eiffht  or  nine."  The  simpio  sotonation  of  any  grouping  was 
Bufficivitt  to  produce  thai  groupiag.  troupe  of  two,  toree,  Ave,  aix 
and  eight  follow  imminlintnlv  the  soggeKiou  of  any  of  them.  A 
group  of  seven  waa  more  diffloult.  Qranps  of  all  numbers  were 
generally  accented  upon  the  first,  but  the  nooent  could  be  volno- 
tarily  changed.  In  tho  8-^oup  the  subject  had  a  tendency  toaoceot 
«very  other  one.  The  grouping  waa  generallj-  accompaoied  by 
riflibie  motions  of  the  head  ana  lips.  A  slight  feeling  of  muscle 
tension  En  the  ear  and  back  ot  the  scalp  marked  utie  ktoup  from 
ODothcr.  There  wae  a  feeling  of  inoorvntdon  ot  the  mascics  oon- 
neoted  with  attention. 

When  the  attention  waa  directed  to  respiration  tlie  groupiog  wac 
not  affcctod.  Il«t>pirAtion  wna  mnro  inrlinM  to  follow  tho  p^oup- 
ing.  The  heart-beat  coming  in  iibout  the  same  time  a«  the  accent 
In  a  ■t-group,  tended  tn  coincide  with  it.  Time,  .2  aeo.  The  tendency 
to  group  wax  titill  [>ri-Ht-tit  in  a  xmnll  degree.  The  sound  waa 
quieting.  It  HUggested  hIowIv  dripping  water.  Time,  1,6  h^c.  The 
eaggeanon  wiw  of  a  hig  clock.  After  Uatenlng  to  a  fast  rate  for  a 
time  and  then  to  the  rat*  of  .687  sec.,  he  decided  that  he  felt  no 
tendency  to  group  the  aounda  of  the  latter.  Time,  .116  sec.  ThvJ 
most  natural  group  waa  eight,  with  a  alight  tendency  to  divido  inboj 
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i4-Krovps.    Tim*.  .134H0C.    rh«  itubjHct  found  h  4-Krciup  more 
Tthan  Ml  8  wltb  this  rato.  but  felt  aame  tooilcnc)'  to  make  a 
bla  4-KfOnp  lntt«ad  of  a  Hlmple  4-groap.    Time,  .llflseo.    An 
ap  composed  of  two  -i-Kroups  waa  most  pleueunt.    Time,  .208 
Uia  meet  ploasant  group  wu  two,  bat  these  groupe  tendod  to 
ftbine  to  formdoutile  S-groupB.    When  two  fltrougclickaloUowed 
nro  wea):  onc-s  (ormed  the  series,   be  grouped   by  foors,  but 
~  the  Ke^ond  and  fourth,    lie  desicribed  the  nhnnomnnon  tu 
ion  io  the  second  :  "The  aft«r-tmatui  ot  tli«i  l\r§t  wab  left 
>iid  to  increase  ita  strength.  "     wheiiUie  subject  heurd 
>  Aytlnn  of  Ibe  chrDnograph.  hA  grouped  Mie souDdH^iiordingly. 
Sofaject  10.    Some  muaical  talent  and  trnining-  ^~^^-^^ 

nms,  .3»ec.  The  -l-group  appeared  immediately.  The  subject 
eoaU  ragxeot  other  eroup»  of  three,  five,  six  ana  eight.  The  8- 
MNm  wae  (tooenled  upuo  the  Bnil,  and  the  -I-group  npnn  ttie  first  and 
Biro.  DnriDg  oao  expcnmont  the  subject  said  the  accents  in  the 
i*BOBp  irer«  sot  diatiiiGrtiiehable,  but  the  groups  were  separated  by 
■  oWit  interral.  The  S-i^roap  van  accented  upon  the  flrBt  and 
tooAi,  tho  6-group  upon  every  othtr  oae,  aQd  the  8-^onp  waaa 
rapatitioa  of  two  4-groupa.  Higher  groupH  of  threes  a«  fur  as  four 
'      ■  led.    The  flrat  and  third  gi-oaps  of   threes  were 


I  easily  ohtainec 
aeoeoi^d.  Higher  groups  of  foura  were  not'eaay  or  distinct. 
Dming  all  the  expenmenta  unconaclous  movemvTit«  in  the  tongue 
I  present.  A  alieht  muscalar  contraction  took  place  n-ith  the 
bWd  click.  Other  movemente  of  the  head,  trunk,  feet 
I  hand*  wen»  \'iaible,  and  theaubject  found  it  diflicall'  to  rentxaln 
■.  *n[ne,  .134  ee«.  These  sounds  were  grouped  by  eight  and 
froDping  W98  pleasant  and  animating.  Time,  .156  §ec.  The 
iHkgKestion  waaof  a  s-group.  The  S-group  was  diffloult,  Tirae. 
I  sec  Thia  yielded  to  a  4-|p-oup,  which  the  uubjoct  said  requirea 
.tiMMune  time  as  the  previous  8'group.  Time,  .78  see.  The 
ip  vaa  the  only  one  practicable.  The  suspense  for  others  waa 
}i«nl.  Time,  .lis  nei'.  During  this  experiment  the  rate  fielded 
.•aaily  to  a  double  4'Kruiip,  and  when  the  time  waa  changed  to 
B.  be  t»d  h  similar  feehnf;  with  the  group  of  two,  but  one  click 
In  tbe  place  of  the  4-group  with  the  pre%ious  rate. 
Itaw,  .116  eeo.  Every  eighth  w(u  aooentcd.  The  subject  got  a 
plaaaant  and  "barmoniQua"  8-group.  Time,  .1^  »ec.  BveTT 
acoented.  The  subject  waa  less  animBted.  He  said, 
gnmp  WM  more  atald  and  steady.  It  had  lost  Its  tonea.*' 
.17  MC.  Everj'  eighth  was  accented.  It  now  reiiuired  nn 
of  attention  to  get  the  8-group.  It  grew  mure  pleasant  as 
I  walb^90t  became  accutitomod  to  it.  lime,  .SOS  sec.  Every  eighth 
■tied.  The  grouping  w!i»  by  four,  .Sometimp»i  the  i>nh]ect 
I  ever;  other  one  and  felt  disposed  to  count  thus  r  one  nnd 
•  and  three  and  four,  and  repeating  this  between  the  accented 

flBb)oct  11-'     Some  musical  talent  and  training. 

Tin>6,  Jt  aec.  Tb«  4-groap  euggested  itttclf  immediately.  The 
IM  and  third  clicks  were  accented,  the  hrst  atronger  than  the 
AAr4.  .SnmPtImM  the  third  might  be  st.ronger  than  the  first.  It 
T—rnwlhltT  t"  accent  the  second  and  fourth.  When  the  subject 
B*«  cloae  and  orlttoal  attention  to  the  sound,  there  was  no  Umdenoy 
wrroiniliiv.  Tbe  grouping  seemed  most  clear  with  an  IndllTereat 
Milaornilnd.  TTe  showed  a  decided  preference  for  2  and  4'groupR. 
.2S  aec.  The  4-eroup  waa  moat  natural.   Time,  .116  sec.    This 
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rsteyleldttd  to  aaS-grouiiIaR,  tmch  rtou])  being  compcwed  at  tax 
gfironK  and  fourwew  sounoa.    At  othor  tiinea  with  iibim  rat 
KKiDaa  Memed  co  Hw  and  fall  at  regular  intenrals,  whtoh  the  i 
deacribed  aa  a  waxing  and  waolne  of  tJie  attention, 
eec    Tbc  subject  KTOupod  by  (our,  but  fvlt  a  straining  for  a  la 
(roup.    Time,  1.67  sec.    H«  eroaped  by  two  and  visuuliscd 
pendnlom.    One  oUok  oamo  dorina  eacb  half  9WlnR.    Wbc 
•abject  save  attention  to  bin  breathing,  he  mndA  .in  inspiratie 
daring  the  time  of  one  click,  and  expiration  duriui:  the  tt 
another.    The  Qntt  click  was  louder  than  the  last.     Time,  .11 

When  the  Biibjecl  gave  attention  lo  UIh  pulite  the  groupa  i 

flmonded  to  the  time  ol  the  heart4>eata.  Thi>  click  which  came  i)« 
me  beat  wna  louder  and  became  tite  first  in  the  eraup.  The  [>uli 
aeemed  torfiiiforoe  thesensadon  of  the  sound.  Wnen  the  attcnlic 
waa  directed  to  rcepiriitlon,  tho  oliclu)  iDcreaaed  la  InU^nsit^*  durli 
IttspiratioD  and  were  grouped  br  two  and  decreased  in  uileasit 
dtiring expiration.  He  vionallzeo  a  carved  line  which  roee  dnr' 
lo^iration  and  fell  daring  expiration.  Smaller  andnlatlona  tn  - 
larger  rarre  eomapondM  to  the  S-gronp.  A  melody  ulwaj 
appeore  to  biraaas  slgxagline,in  which  the  rises  correepond  wit 
every  two  notea.  Time,  .1D6  nee.  He  groaped  the  clicks  by  elf' 
and  vbualized  an  ellipue  with  lour  point*  upon  either  ttUIe. 
cUaka  tieetned  to  locate  tbemaelTea  on  these  poicta. 

The  iuhject  showed  a  strong  tendency  to  muscalar  nioremenl 
He  felt  an  Linpulae  to  dance,  clap  the  hands  and  tup  the  toevi 
fingers  upon  tho  acccnt«(i  i^liclc.  Wht:n  the  rale  was  .289  see.,  tt 
tendency  to  muscular  movement*  wm  otronger  than  with  the  oti 
rateif.    There  was  scmethiiie  animating  about  this  rate. 

Time,  .3  iee.  Every  fifth  was  accented.  The  cUekg  W4 
grouped  by  five.  The  accented  click  always  ap)teued  as  tl 
foorib  In  the  &•  group  and  longer  than  the  others.  When  tt 
click  wna  further  increased  in  Intensity,  It  seemed  very  mnc 
longer  than  the  rest  and  appeared  an  an  exLrant^ciiiN  sot 
which  did  not  cnt<T  into  the  groun.  The  other  four  sounds  i 
fontkfid  a  group  by  themselves.  When  every  sixth  waa  accent 
the  accented  Houiid  again  appeared  aa  an  extraneoua  aound. 
simply  disturbed  hie  mental  oabit«  of  torming  some  other  groUf 
When  two  clicks  in  evei^'  five  were  made  stronger  with  one  wea 
click  between  the  two  su-ong  onee,  the  grooping  was  still  by  fii 
but  it  was  a  combination  of  a  ^-gronp  and  a  3-group.  When  t~ 
slrong  and  two  weak  olicrliH  formed  n  greop,  It  wus  compoeedj 
of  a  3-group  and  a  2>groiip.  Tlie  3>group  contained  two  t'' 
aonndfl  and  one  weak, and  the  'i-fpoup  one  ntrong  and  one' 
A  nhort  pniiN^  cjime  aflttr the  tonrtn Round,  which  ma<le  It  impOMf 
tomukuthcS-gruup  appear  »«  compoaodof  a2-groupanda3-groi 
Time.  .2flB  BBC.  Bvor>'  third  sound  was  accentea.  This  aoc 
tilniply  broke  up  the  tendency  of  the  subject  to  group  by  four . 
did  not  comiw;!  him  to  group  by  three.  When  ever;'  sixth  ■ 
acccnt-cd,  he  grouped  by  elx,  uno  accented  the  flret  and  fifth, 
there  waa  a  strain  towards  a  -iproap.  Time,  .167  aec.  Every  i ' 
woa  flc^(>cnted.  With  this  rate  the  H-grnup  waa  pleasant  and 
not  ifnd  BO  eiJ-on([ly  towanlii  a  4-group.  Time,  .I8T  eec.  E^ 
alxCh  was  accented.  The  it-group  was  pleasant,  and  It  tendc 
to  unite  into  higher  groups  of  two  with  the  penduliim-tiwlng  mova 
ment. 

Time,  .208  aec.    When  the  aubject  listened  to  the  sound  of 
chronograph,  which  madeadiatiact  aud  atrong  8-rhythm,  he 
unable  to  (orm  »iiv  other  group  than  elgbt.    The  S-  group  wua  com^ 
poeedof  two  4-groiipfl,  the  flm  of  which  was  much  stronger 
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the  vecond.  VVhen  he  Usteoed  to  tJi«  chronograph,  whiob  g&ve  a 
•'rtijthm.  which  was  composed  of  rwo  s-rhj-thms,  he  vag  unabls 
lor  a  limv  losel  Anything  out  a  6-|p-Dii^,  but  this  (udod  uiit  'A-itli 
eonclJiDcd  rflart  niid  icnve  iilsoo  ko  hitt  prunouB  4'eroitps.  The 
4'|cr4>ui)fi'  were  then  grouped  t>y  two  with  toa  awing  of  ttie  pendulum, 
nmc,  -13*  ttvc.  Evt'ry  eighth  was  accented.  The  jirroupiitg  wao  by 
«cefat,  and  the  li-groups  were  then  io'oaped  by  two. 
T^m*,  .118  •oc.  Evorj'  eighth  wns  Accented,  and  the  groopi 
by  elgbt,  and  pleasanU  Time,  .134  sec.  Ever^-  elgnth  w^ 
The  Babject  took  no  fipontaneoufl  Intereut  In  the  a-groai 
rBM.  The  period  seemed  to  be  too  tone.  "It  breaks  ol 
.  (lead  end,  hu  xaid.  Time,  .17  sec.  Svery  eighth  waa 
V»A,  bat  the  grouping  was  by  fours.  The  aecented  click  waa 
ilf  ■  diaturblnc  element.  Tlie  series  dfil  not  n-oup  easily  bv 
tr  four  or  eif;hl.  Time,  .208  sec.  Every  eighth  waa  accentea. 
g;rouplag  at  this  rat«  was  diatlncbly  by  four.  Tlie  accented 
:  ACtea  •omewhac  a«  a  di«turbine  element.  When  every  fourth 
aoo«Dt«d  at  this  irat«,  the  4-gronping  became  plefuaot,  nnd  the 
kted  aoand  wns  the  (init  in  each  group.  The  4-groupa  were 
id  by  two  with  the  bwing  of  the  pendulum.  Tune,  ,17  aeo, 
fourth  was  accented,  but  the  time  seemed  to  be  too  fast  for 
piaAaani  4-gxoap- 

wlwn  ererjr  sixth  was  accented,  and  the  time    .333  sec,  the 
1^  waa  by  three,  but  the  tendency  to  a  ^-grouping  wa»  so 
that  It  was  possible  lo  uvt,  a -i-Kromt  in  w-liich  every  sixth 
-aa  acoentedj  the  accented  souad  shifting  its  position  in  the 
The  accented  click  seemed  longer,  and  a  longer  interval 
it.     When  a  very  weak  sound  woa  followed  by  a  vviy 
one,  the  sound  of  the  loud  click  sprend  iteelf  over  the 
■TSi^krT  one. 

Soh}t!Ct  12.     Conaiderable  musical  talent  and  great  Interest  In 
saaie.     Accostomed  to  Introspective  study. 

Tiattr  .3  sec.  The  subject  began  im;nedintely  to  count  the  clicks, 
faHTlnr  even-  third.  He  unconsciously  rocked  himself  in  the 
abair  lo  keep  tfme.  He  tbou(;ht  the  rate'slowed  up  at  times  and 
<bm  qniekened  asaln.  The  ^onping  waa  cbanced  from  throe  to 
to^  by*  simply  thinking  of  the  number.  He  believed  there  waa 
mjmm  aooonsclous  muscular  movement  about  the  change  from  one 
tmim  toanolber.  Efe  could  suggest  a  chaniie  by  simply  tapping  with 
Ha  flimers.  When  he  chnnEvd  from  a  3-groap  to  n  4-|^ou].>,  the 
'  *  gwup  aeemod  too  long  at  nrst,  though  ho  became  accustomed  to 
IL  In  a  short  Um«  the  KroupiuK  seemed  to  oh&nKe  of  it«elf  into 
ftf»e  aod  then  again  into  four.  The  -l-group  was  inclined  to  full 
iBfco  two  S-gronps,  the  subject  unconsciously  nodding  his  head  to 
•very  other  sound.  He  waa  able  to  sac^gest  a  A-gronp,  in  whic^b 
'  llrst  and  third  were  accented,  lac  third  more  strongly. 
I  accent  any  click  in  the  group,  but  the  tirst  :iud  thtj  third 
•aaleat.  Time,  .IM  sec.  The  U-gronp  appeared  imme- 
and  apontaoeously,  and  then  broke  up  Into  two  3-groups. 
a  double  4-group,  which  kuvo  rise  to  a  fevling  of  a 

Ewe.  It  was  not  BO  distinct  as  the  double  3-group.  This 
od  of  impelling  force.  The  nuhject  attempted  to  stop  la 
r  with  the  doulile  8-group,  and  then  with  the  -l-uroup.  Th» 
bl«  S-RToup  required  a  sprightly  stop.  It  waa  exciting,  The 
cap  at  tbia  rate  did  not  appeal  to  hlra;  it  didn't  take  hold.    This 


tnore  stimulating  than  the  previous  one.    Time,  .116  aec. 

f  nbtoeC  dropped  into  a  4-gToup,  Vul  thit  three  was  found  more 
■Mlilliil       It  was  difficult,  however,  for  him  tu  put  aside  the 
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picvloas  rata.  xaA  ndapt  hlmMlf  to  the  Qev  one.  One  click  Id 
oaah  croup,  however,  Beomed  dUtlnctlr  loader  than  the  resc. 
When  De  sroap«d  hy  four,  It  eaBlly  passed  Into  &n  8-pt>Dp,  bot  the 
6-group  waa  not  ao  clear  aa  the  6')^up.  He  imaginea  a  wheel 
SoTnK  around,  making  six  clicks  to  a  rovolotloo.  When  fae  chftOfed 
the  t«I«phono  from  one  ear  to  the  other,  the  srooploB  ohknged 
from  Btx  to  a  double  4 -croup,  andp«rslBtedforatune.  TnaS-groop 
came  only  with  diffloulty.  lime,  .76  mc.  The  aroDpiog  vac  hy 
twos.  Tim  nttbject  imaf^nvd  tlie  uUiclc  at  hom«.  The  3-groap  was 
■oggMted  by  an  Imaee  of  a  morioal  conductor  beating  time.  Time, 
1.44  lec.  The  ciubiect  gets  the  rhythm  of  the  p«nduIaRi  swing  with- 
out nuKKe^llnn.  He  HUggf^ate  *l»o  a  3-group,  which  rwjiltB  the  time 
of  church  music.  Time,  1.S6  sec.  tic  nnds  it  ooev  to  imagine  int-er- 
mediate  sounds  botvrflen  the  actual  clicks,  and  tnese  he  groupie  h\ 
three,  the  r«al  cliok  being  the  accented  cUck  In  the 8-groap.  Timo. 
.986  seo.  In  order  to  obtain  n  nncjon  of  a  rh}thnil«  seriMi^on^  of 
uniform  intenuity — thd  snlijoct  turn«>d  his  attention  backward,  and 
■aw  B  eeries  of  Images  to  which  he  was  adding  one  all  the  time.  H« 
throws  hin  Attftntlon  upon  what  oomet,  and  stadles  the  nature  of 
the  noise  to  »(!>«•  ir  the  timbre  la  the  same.  It  is  a  comparative 
effort.  But  in  spite  of  all  efforts  tho  series  groups  into  a  2-group 
at  times.  When  a  relay  sounder  was  connected  In  the  circuit  of 
a  vibrator,  which  m'.\de'20  vibratioDii  to  the  second,  th<;  subject 
was  still  able  to  oflcct  a  grouping  of  tho  sounds  into  cither  3  or 
4-group8  bv  tapping  with  the  fingers  upon  the  table.  When  he 
dispensed  with  the  suggestion,  the  cUoks  of  the  relay  signal  wen 
p«rfoctly  unirorm  oxccpt  perhaps  a  slight  waxing  and  waning  in 
Intensity,  du«  probiiblv  to  tne  waxing  imd  wiuiing  of  the  attonuon 
towards  the  sound.     I'here  was  no  real  grouping. 

When  a  longer  Interval  wna  introduced  every  fourth,  the  clicks 
came  in  a  group  of  four,  but  there  was  nothing  Hatlsfacltiry  about 
the  group.  The  clicks  did  not  form  an  organic  group.  Bach  ||Toap 
of  four  etood  rather  at)  a  uiugls  compound  unpreiiBloD.  There 
was  no  organic  relation  botwoon  the  separate  clicks  in  the  (m>np. 
When  the  rale  was  rapid,  thij  groups  of  four  w^ro  grouped  into 
higher  groups,  the  eroups  of  (our  standing  as  alnglfl  impressions. 
When  the  rate  wa«  fllow  the  long  interval  might  coma  between  the 
groups  or  anywhttrvi  within  It.  There  was  something  wanting, 
something  to  be  looked  for  in  the  int«rA-al. 

Ah  the  nature  of  the  group,  the  Hubject  described  hla  feeling  as  a 
tondtmoy  to  ko  IhkIc  when  lie  had  heard  three  or  four  olIcVs.  as  the 
coso  might  ho.  Ho  says  ho  hon  a  "  mouthful " — B  unity— and  when 
he  has  one.  he  ee«ks  to  get  another.  The  same  process  ooatJuoee 
to  repeat  ituclf.  Wh^^n  he  directed  hiu  attention  to  the  timbre  of 
the  click,  hp  got  no  grouping,  but  whon  h?  looked  at  tho  sarlce  as  a 
whole,  the  grouping  was  clear  and  spontaneous.  Tliero  was  not, 
however,  necoKtiarllv  an  accent  In  the  group. 

e^ubjAot  }X  Considerable  miuiical  talent  and  training.  A  lover 
of  2-4  music. 

Time,  .2^^  sec.  It  suggests  tho  gallop  of  a  horse —  a  short  gallop 
— and  the  clock.  There  is  a  hreathlesa  feeling  about  it.  Itietthe 
eoand  of  car  wheels— the  wholu  tntin.  It  has  a  double  vibration. 
The  clicks  are  grouped  by  two  or  by  four.  Tho  group  svcms  to 
close  with  a  rtslng  inflection  -,  the'  last  ia  apparently  accented 
tightly,  as  tho  flntt  ia  strongly.  The  S-group  prevailed  over  the 
four.  Parts  of  "Erl  King*'  are  suggected  by  ihit*  grouping.  An 
objective  suggestion  was  disploaaing  to  the  subject.  Tht*  subjeot 
preferred  a  mental  suggestion  In  order  lo  change  the  grouping  from 
two  to  aoything  that  was  desired.     By  such  a  nuggestton  the  8ub> 
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was  able  to  get  most  any  group  op  to  el^ht.  Tbe  eight  group 
not  clear  ;  the  accents  were  not  aufflclently  prominent.  The 
m^aaorei)  are  niore  ittrnnKty  *ncBiil«?i].  Time,  .115  iw«c. 
iTBtetiMlabad  ^ttocl;  it  va»  lormviiting.  Tho  grouping  woa 
tnnrot^  particular  pitch,  followed  by  (our  of  a  lowt^r  pitch. 
i««b)act  might  jiToup  ti)«  cUcka  bv  two  iii  the  axme  way,  l>ut 
ileoB  cloaraOM.  rima,  .'m  eve.  This  ratv  tiugfrostvd  somvthing 
around,  and  every  other  eonnd  waa  Rccentcd,  When  the 
>(ip  waft  raggeated,  the  first  click  wn§  accented,  and  the  group 
'  with  A  viSng  Inflection.  Higher  groupa  oT^-groups  could  be 
as  far  ac  four.  Tb*  groups  seemed  to  rise  uiid  fall  in  in  ten- 
At  thJa  rate  alao  the  short  groupB  were  more  strongly 
iDtwl  than  the  long.  When  the  subject  suggenled  a4-group, 
titarvt  and  the  third  wrrti  .icrciiteil,  the  first  probably  stronger. 
>(tpe  may  bo  grouped  iigdin  by  four.  Tn-cnty  wne  the 
number  of  clicks  laat  the  subject  could  gra«p  easily  in 
f  vay.  The  grouping  bbVOBice  loat  aud  diucooiiected  with  lareer 
The  fin-t  groups  in  the  larper  groups  were  of  pieator 
and  the  last  of  a  lesser  intensity.  The  intensity  of  each 
Ing  group  seemed  to  be  lees.  This  rate  wss  said  to  have  the 
■at  **  iMthctlc  eflfcot."  Time,  .268  gee.  The  2-group  was  moftt 
■y  ;  a  double  2- group  was  pleiUMnt.  Thu  (r«iierai  effect  of  tills 
rai«  wsa  a  hurried  feeling.  The  previous  rate  had  been  restful. 
T^iaa, -IMaec.  The4-Kroupwa«moHtnatural,  and  waa  accented  upon 
Ibe  first  and  the  tnird.  The  ft-groop  appeared  without  volun- 
tary effort.  Thcro  may  havo  bocn  a  mental  suggestion  of  tho  six. 
TlsB,  .79  aec.  There  was  no  real  ^aupliig.  It  seemed  painfully 
■knr.  "nine,  l.-H  »eo.  The  subject  supplied  two  intermediate 
•ooiuls  between  the  elicIcA,  nnd  grouped  hy  three.  ThA  aotual  click 
tbe  a«eented  sound  in  each  gruup,  and  came  first.  Timo,  1.66 
The  subject  sappUed  three  lnt«rincdi&te  sounds  between  the 
and  grouped  ay  toun.  The  real  sound  came  flrst.  Time,  .134 
■•e.  The  double 4~group  wits  nionL  natural,  and  the  subject  breathed 
«Hb  IC  When  ever>'  eighth  was  accented,  the  subject  did  not 
baeoffle  aware  of  the  accent.  The  grouping  was  spoken  of  as  being  eo 
■nog  ihat  It  could  nut  be  gotten  rid  uf.  The  groups  of  eight  were 
lHW|iUi1  by  two  wi'.h  the  swinj;  of  the  pendulum.  The  clicks  in  the 
^BtHSpaeeiia  to  decrease  in  inteneity  from  the  beginaing  to  the 
MM.  I^ma,  .116  sec.  Every  eighth  was  accented.  The  movement 
wm  tke  aama  as  with  the  previous  rtite,  or  perhnns  in  place  of  the 
paednlum  movement  the  subject  visualized  an  oSject  moving  up 
asd  dovn,  the  upward  motion  lasting  during  the  time  of  an 
•-grottp,  atid  th«  downward  motion  during  another  B-group. 
There  was  apparently  a  longer  pauiie  after  the  second  group.  The 
sobt—t  felt  a  strong  tendency  to  nod  the  head,  and  keep  the  time 
bv  IMpiiqc  Uie  toe.  Time,  .17  sec-  Every  eighth  watt  accented. 
na  ^groap  lacked  completonces.  It  whs  not  so  smooth  as 
Ike  t-|poap  ooforo ;  it  waa  dLstlnctly  divided  into  two  l-groups. 
The  accented  sounds  were  generally  unpleasant.  The  subject  "  lias 
•ee  Um  restful  Improeslon  of  evenncBs"  which  had  characterized 
tte  iMiirarm  series. 

l^me,  .SXIseo.  Wbenthe  clicks  were  all  of  the  same  intensity, 
Ihe  slightest  soggestloD  of  any  sort  was  sufQcient  to  oauae  the  dUcks 
M  tall  into  the  group  suggeKteit.  Kven  when  the  attention  of  the 
■li)>rt  iras  not  called  to  a  suggestion,  and  the  subject  apparently 
Ad  not  anend,  it  would  change  the  grouping  to  that  snegested. 

At  tlmea  tbe  sabject  had  a  feeling  wnlch  wan  described  as 
"awlol,"  that  tbe  cluronograph  was  slowing  up  and  about  to  stop. 
Vbao  strenger  clicks  were  Introduced,  tbe  efteot  was  aopleasant. 
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The  foUovIng  raMa  were  glTen  in  rapid  Hucceaaloo :  Time,  .26S  sec. 
Tbe  oUoks  were  Krouped  ny  two,  and  the  0- groups  aeemed  to 
and  fall  ia  Intootiity  at  rn^ur  iaterviib.  Hu1>j«ct  could  boksmI. 
oibor  groupinsB,  but  it  drUted  back  to  this,  uoJofls  tho  aabject  kept 
Dp  the  MicgeatTon  of  ftome  other.  Time,  .906  8e«.  The  ^roapinfr 
was  by  fonr.  The  mte  iraii  nnpleuantly  fjut  for  a  time.  Ttme, 
.134  it«c.  Tho  grouping  was  bv  four  ;  tno  4-groupt  aeemed  to  ris« 
and  fall  in  int«iiaity,  every  other  one  being  more  intenee.  The 
subject  unconacIouHir  breathed  with  this  secondary  groaplng. 
Ever)'  eighth  was  maue  more  int«nfie.  The  subject  did  not  detect 
the  accent,  but  said  tho  grouping  by  eight  wm  so  clear  that  It  oould 
not  be  avoided.  Tlie  !)-eronpa  tended  to  ^tiup  Into  2-groups. 
Time,  .118  8e<;.  Every  elehtn  was  accented.  The  clicks  were 
grouped  by  eight,  and  the  S-groupe  were  grouped  by  u  wave-Uke 
motion.  There  appeared  to  be  a  longer  inte^^'a]  between  evexy 
t«*o  groups.  Time,  .LT  oec.  Eveiy  eighth  was  ac^i^ented.  Th« 
grouping  wns  primarily  by  two,  and  the  2-group«  were  grouped  by 
four.  Tho  iiil«naitv  or  the  oltcks  ueemod  to  droruaau  from  tlie 
beginning  to  the  end.  The  nwiping  was  rough  in  comparison  nith 
that  for  toe  prpvloim  rate.  Thin  form  of  grouping  gave  place  finally 
to  a  double  4-grou|>ink[,  and  the  subject  was  stroiikcly  inclined  to 
keep  tho  time  by  nodding  or  tapping  with  the  toe.  Bepcclallr 
strong  was  this  impulse  wneii  strength  of  the  accent  was increaeea. 
Time,  .208  »oc.  Every  eighth  wan  accented.  The  8-group  wa»  now 
more  distinctly  divided  Into  two  4-group«.  This  gronptng  had 
more  "dignity  and  toTpf,  but  was  not  eo  tripping  as  the  fast  rate 
was."  The  8-group  was  not  bo  complete  as  It  waa  with  the  faatttr 
rotes. 

Subject  14.    Some  musical  I>a1ent  and  Irainfiig. 

The  flrat  eupgcstion  of  a  grouping  was  by  cigbt*  and  the  S-gronp 
wa8  divided  into  two  4-groiii-iB.  When  a  2-group  was  «raggeflt«a 
the  BubjDct  agreed  that  he  could  got  It,  but  the  '2-groap8  were  again 

reuped  by  two  into  4-groups,  and  the  f-groups  by  two  into 
grouiia.  A  6-CTOup  was  su^g^Hted  by  counting  six,  but  there 
seemed  to  be  a  division  corr«ap landing  to  -f-gronpe.  The  aubjeet 
was  under  the  impreBston  for  a  timo  t lint  there  waanlongf^rintorral 
or  four  different  intensltdes  of  oounds  which  made  this  4-grouplng. 
The  -l-group  waa  acoented  upon  the  tlrtit  and  the  third.  Tbe 
S-groiip  dill  not  succoed  very  well.  The  subject  seemed  to  h«TB  a 
habit  of  forming  groups  of  two,  and  the  Htrongest  kind  of  a  sugges- 
tion was  not  aumcient  to  put  it  a«lde  foraS-group.  'Hme.  .ind»ec. 
The  8-croup.  wlUch  wae  divided  into  two  l-groups,  was  the  roost 
naturaJ,  ana  seemed  to  prcv^l  over  nil  others.  Time,  .78  see. 
The  S-group  was  moet  easily  obtMned^ut  it  was  possible  to  sug- 
gest either  a  3- group  or  a  *4-group.  The  subject  was  not  aura 
whether  he  prefftrr^J  aS-group  to  a  4-group.  He  also  found  the 
3-groui>  (niil*  pk'(»B!iiit.  Time,  1.44  ^ec.  The  2-group  was  most 
natural,  and  the  subject  could  atlll  Eugcest  either  a  %  or  a  4-giroup, 
but  when  he  dlHpeiined  with  HUgtceettloii,  lie  returned  to  the  2-|croup. 

The  subject  ha»  noticed  rhythms  in  the  sound  of  mill  wnoeU. 
When  he  gave  his  attention  to  these  sounds  be  visualized  b  series 
of  points  ou  a  Itue  which  he  counted  by  four  or  two.  When  be  wan 
asked  to  count  a  series  of  dots,  ho  ftaid  they  were  divided  off  Into 
twoa  by  a  bracbet  above  them.  It  has  always  been  a  habit  with 
him  t-o  count  objects  by  two. 

When  evarj-  firth  was  accented,  he  grouped  by  five;  the  accented 
click  came  fourtli  in  the  group,  and  it  Heemud  longer  than  the  rest. 
When  the  accented  click  was  made  more  intense  still,  its  time 
aeemed    longer  than  the  rest.     When  one  of  the  five  was  made 
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thjuitbe  rest,  thpy  formed  a  somewhat  Irrei^iiliir  group  thAt 

onplaosaot.    Tbe  woak  flouiid  cauRod  a  clisturbaiico  in  th«  (p-oup 

Uob    wma  not  presviil  wta^n  n  loud<>r    sound    was  introduced. 

n  all  tbe  oUoKswere  made  more  inteoHe,  the  rate  teemed  to  be 

«r  than  at  other  dmee. 

Aab)ect  l&.    Sum«  musical  talent  and  training. 

Time,  A  sec.    The  aound  BUEKOstod  bho  clock.     lb  wan  ronre  eaay 

sod  natural  to  regard  every  othBt  one  stroiiK^r.     Groiiiitt  vt  thr«t>, 

toor  and  five  were  ttU£Ket>t«d.     The  4-|Sroup  woa  thi.-  m^Ht  nalural; 

\    Hhe  flrat   and  third  clickn  wore  aecAntcd.     At  timcti  tho  4-gTi>up 

■■noed  U>di%'ide  into  tn-o 'J- croups.  When  the  subject  attempted  to 

eompare  the  S-group  with  the  4-Rroiip  In  point  ol  their  afrrottahln- 

111 — t.  tb«  thrMf  fp*^"!'  nppeiuNMl  um  threo,  with  one  sound  oomins 

bexweea  the  groupe.  thus;     1,  2,  3,  1,-1,  2,3,  1,-1,2,3,  I.     This 

•xVa  •ouQd  seemed  to  occupy  a  blank  opace  between  the  three 

yrovpa-       During   other    experimentH    ftftt>rw-«r(lH,    thu    3-group 

appeared  Id  this  form.    Thu  4-iToupH  wvrt.*  cjsily  grouped  by  two. 

^tej  vroald  combiao  into  no  ntKlier  groups  ua  ttlmpie  4-gi-ouDs. 

Tbe'imbject  was  able  vitii  great  effort  to  CDniMnn   two   (IoudIa 

4-gn>ap«.     When  the  •ubjeot  counted  objects,  hv  imually  sroupoiS 

tbein   Dv  twos.     The  object*  eeemcd  to  ho  joined  togetboroy  bars, 

T^ma,  .Ol  wc.    This  rate  was  very  quieting.    The  1-group  was  most 

oatitral.     Tbe  first  and  third  or  t£e  second  and  fourth   migbt  bo 

•veeotml.     A  longer  Interval  appeared  between  thiist<tinrntegrou|>i(. 

A  Ions  interval  generally  followa  the  accented  c-liok  whether  it  is 

lma0n«ry  or  real.    Tbe  aabjecb  regards  real  accents  as  extraneous 

^_lstriidani.     Tbey  Introduce  a  Ionic  Interval,  and  r»r  tbnl  rtriuon  the 

^■hHbb  aeemi  irregular.     By  irruguUrity  hv  uiidcrul-oud  ii  ditTcrence 

^Vlatlflia  Interval  of  tbe  clicks.     The  accented  click  Heemed  nearer 

H  Id  lh«  preceding  oliok  than  the  others.     When  two  wal  accents  of 

V  ^iTTT"*'  latendty  were  put  into  a  group  of  eight,  tbe  interval  fol- 

~    knriBgtlM  more  int«nsn  cliolc  was  the  longer,  and  gave  to  n  series 

a  WBTJ  trregnlar  appearance.      When   the  accented  clicks  were 

diuuped  oot,  tbe  aeries  became  regular  again. 

Tua,  .aas  Mc.  This  rat«  was  vory  fnvorablo  for  voluntary 
dttogea  of  grouping.  He  could  sugevet  any  grouping  that  he  might 
dMdre  witmii  limit*.  During  every  experiment  th«  subject  mani- 
Infced  ■  strong  tendency  tu  nume  kind  uf  muscular  muYeraenlA. 
A«j  kind  of  muscular  oontractions  would  sulBcc  ns  a  suggestion  of 
a  (rooplng.  Uo  said  he  either  counted  the  clicks  or  made  the 
fVopM  muaouUr  adjustmeub*  for  counting.  There  wae  mental 
eonUlIf  alwaye  at  the  start.  lie  mado  uncondciona  movements 
vtth  tfa«  cyelfdn.  Motions  of  the  head  were  clearlv  visible  the 
wbal«  lime.  When  the  subject  vrna  asked  to  rertrain  all  movements 
mt  which  be  was  conscious,  be  said  there  wau  great  diUloulty  In 
haa^nC  tlie  grouping.  The  telephone  viw  disconnected,  nnd  the 
■objact  vaa  requested  to  reatrain  his  musculax  movements  or 
attempt*  to  count,  n'hen  the  telephone  wan  i^onnected  again,  he  snid 
tbat  the  grouping  had  kept  up  (lining  the  iritcrvnl.  Altliout^h  ha 
had  reatraliuid  all  visiblu  motions,  slight  muscular  contractioua 
WWW  obaorved  in  tbe  eyelids  at  the  proper  Inter  vain  of  tbe  accented 
cU^a.  He  said  It  waa  povsible  to  keep  thv  KruupitiK  by  imagining 
a««ri<M  of  cotom  paaatng  before  tho  eyes.  lie  spaku  of  n  tolling  in 
Iba  ayes  aa  "  muscular  eolor  sensation."  He  seems  to  have  felt  an 
bdjnatmeatof  the  muscles  ordinarily  used  In  visual  attention.  At 
ao  Onui  was  be  conscious  of  tlie  muacular  von  tractions  of  the  muM- 
ctas  to  tte  eyelids. 

Tltoe,  jSJ  aec  Everj-  fifth  was  accented.  Tbe  series  waa  grouped 
by  Ave  and  the  accented  click  came  anywhere  In  the  gronp.    It  waa 
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morp  generally  and  nalumlly  near  the  flrat  pluw.    Tlnw. . 
The  S- group  coiUd be  BUggeBted   and  waa  mora  aztaniJiym 
upon  th«  tint,  ttometlmeo  upon  tlip  third.  The  6-gTODp  wm  irtJOpj 
■ooent«d  upon  thu  third  ana  fltlKtilly  tipun  th«  flnit  and  fitih.    T~^ 
B  uniform  series,  the  &- group  required  a  dbtJnct  effort  and  vfoM 
Booeiiltfd  upon  the  laat.      In   ijecierAl  the  long  and  romptlnat 
groupB  were  lean  difT«.T«;ntiMt«r;  tht-y  ran  toKelher.    Tlic  6-erou| 
Broke  up  into  two  S-^oupa  and   the  8  group  into  tiro  4-eroui 
A  T-£roop  was  verv  difficult  to  get.    It  would  run  readily  uit4 
B-group.    TimA,  .131  ii«c.    Ev4>ry  oighlh  «M  aooented.  The  9-{ 
waapIesMuit  Bt  thiamtii.     Whi>ii  ihv  ttm»  wa«.118it»o.  and  eve 
eighthaccented,  th^rewasa  t^iitleucy  to  group  theS-groupe  by  twc 
During  a  HuhMequent  oxpertmeni  when  the  time  waa  .116  nee,  th 
BerlM  Be«mi:'d  to  rmc  and  full  in  int<-iwity  with  no  dttflnltA  gmiipiuKj 
Whenever  an  acc«nt  was  put  iu,  it  made  the  series  irregular  an^ 

ntleaaant.    The  seriea  became  pleaaant  in  proportion  as  It 
rorm,  and  with  thiH  rate  the  subject  perceived  only  a  rhytl 
riM  And  fall  in  intvnsit)-. 

Subject  16.    Considerable  muMcnl  talent  and  training. 

Time,  .3MC.    Hilt  flrvt  nugg««lion  wa»  that  every  other  one  « 
■tronger  in  intenslt}',  th^  wronger  one  coming  flmt  in  the  group  o| 
two.    For  B  time,  the  Bubject  did  not  discover  that  the  itoundH  wvi 
nnlform.    He  conld  snggeat  a  4-group,  in  whiofa  the  flnt  and  thi 
were necfnled,  the  OrMtttrongpr  than  thn  third.    Itwaadlfflcoli  ^ 
get  a  ft-eroup,  Wt  when  the  subject  did ,  the  acoente  were  ui>oti  thi 
nnt  and  Uilrd.    The  Z-gronps  might  be  grouped  by  6veB.  in  whloCi 
caae  the  Srvland  third  2-groupt>  vera  more  intense  thantneotherB| 
4-groaps  of  twos  were  nccentud  upon  tho  Ural  and  third  S-trroupeg 
8  and  S-groupe  of  twoH  were  accented  upon   thu  first.     Iligntn 
fiXVOpsof  S-groupd  as  far  an  five  were  poasible,    The  acconte' 
W»  ttaae  as  for  nlghf'r  gronpt  of  twos.    Threcgroups  of  thr^e  we 
the  moBt  pleasing.     Higher  groups  of  (ourwcrc  more  dlfflenlt. 
accents  could  not  bo  kept  clear.    From  early  chiWhood,  thfl  ; 
has  obHorved  nnd  taken  pleoflure  In  the  rhythms  in  the  soni 
the  fanning  mill,  feed  oul.ter  and  other  machinery.    The  4-rbi 
was  the  prevailing  rhythm  with  him,    Tht-  puffs  of  the  looor 
are  grouped  by  fours,  the  flrat  and  the  third  being  accentoi! 
flnt  iitroi)i;ttr  than  the  third.    He  aesorfaten  the  pendulum  wltli^ 
S-group.    With  the  4-group.  he  aosociate-s  the  loeomotU'e  or 
wheel  turning  around,  making  four  sounds  to  each  revolution.  Tl 
S-gruup  g't-nrrallv  rt:quin.-ti  at-tvntlon  to  keep  it  and  a  suggestion 
begin.    The  6-group  t>r<»abs  op  Into  a  2-group  and  a  8-proup.    Tbi 
8-growp  g<'iif  rally  riividos  into  two  3-groops.    Time,  .176  sec.    Thlal 
rate  seemed  moHt  favorable  for  a  6- group.     It  wn»  compiisiHl  of  two] 
3-group>,  the  subject  lisuatlzlng  the  pendulum  which  grouped  the] 
S-groups  by  two.    In  gemral,  the  eubtect  preferred  short  group*  b 
long  ones.    The  shorter  groups  were  mmpler.   He  preferred  al«o  hi 
OVD  aocenia  to  real  accents.    When  he  listened  to  the  sound  of  thol 
chronograph,  which   was  distinctly  rhythmical,   he  grouped   thoT 
BoundN  nccordingly.    When  he  waa  dull  and  tired,  fauter  rates  weroj 
generally  more  aatlafactorj'. 

The  following  rstes  were  given  in  raMd  e«cc<'eaf on !    Time,  .323 
MC.     The  clicks  we rf-  group<>d  moat  ensily  by  the  pendnlum-swtnfl 
movement.    Tbo  »uhje<'t  could  visuall/e  n  revolving  wheel  whicE 
made  four  strokes  during  each  revolution  and  thus  group  bv  four,  d 
Time.  .MS  »ec.    The  4-grouping  waa  decidedly  pleasant  and  com- | 
pelllng.    Itr«ouiT*iI  an  effort  of  atteutlon  to  groap  by  three.     Hal 
TtmaUzed  the  locomotive  wheel  with  the  4-groap,    He  could  group  I 
the  clicks  by  two  with  a  pendulum-swing  movement,  but  "itwacj 
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loo  fast  to  be  real  natural."  Time,  .137  sec.  ThUi  wae  "atmin  at 
JkD  «>e>d."  Thn  rate  vob  moro  plcnannt  and  enliruninfic  than  ttny 
jUBVKfOa  rate.    It  required  ror)'  little  eifort  of  att«iitioii  to  get 

"'        a  S  or  l-eroup.     A  6-group  was  eosilv  enggeiit«d,  but  the 
ttvldftd  eanlT  Into  two  8-gronp«.  Time,  '-im  sec.  Thti  e-gronp 

m  vasy  than  it  was  with  tfa«pre%-iouH  rnli*.    Time,  .137  seo.  The 

dSda  poirpedK&dily  by  three  or  four.  Higher  grouping  ol3-gToupa 
bgr  two  or  thre«  required  a  nuRgenUon  to  itlart,  and  i1  Beemed 
ta  OOOtiiraQ  of  it««U;  4-Kn>i)|ii$  utiKht  l>ii'  gTOuped  l>y  thn  pendtilnm- 
fwlnc  BkonrtrnKBl.  Evrry  sixth  w.vi  aorented.  The  S-gruupiriK  wna 
aaeaaiatT  and  plea«ant.  Tlte  accoDted  sound  took  away  the  effort 
tMmt  hmaoeen  required  before  for  a  fi-groupIiiK.  Thfi  d-grou|t  might 
b«  divided  Into  three  2-groopBor  tvoS-groupu.  Tliencccii ted  Bound 
ahtava  came  at  the  beginiuiig  of  the  C-Eroup.  Time,  ,167  eeo. 
£v«s7  ebcth  was  accented.  The  6-Kroap  divided  easily  into  thr«e 
S'gioup*  or  two  3-gmupii.  Time,  .323  eec.  Every  sixth  waa 
ot«d.  The  grouping  waa  by  two.  The  accented  sotmd 
the  S<groapB  by  three.  The  Bpaji  for  a  6-group  waa 
_  ible.  It  nail  too  long.  The  accented  yound  inignt  be  over- 
looked and  tbe  serlee  ^ouped  by  four.  Time.  ,107  sec.  Every 
■txtb  waa  aocent«d.  It  wae  leas  easy  Ut  overlook  the  accented 
cUck  than  before.    The  accent,  forct^d  a  grouping  by  three. 

Time,  ,S63  eec.  It  waa  moot  natural  to  group  by  two  with  the 
p«ndttlmn-nriog.  Time,  .20S  ace.  A  1-group  vbb  most  easy. 
When  the  eubjeot  heard  the  c br on ti graph,  which  gave  a  e-rhythm 
•am^nnded  of  two  3-rhythmit,  he  grtinped  the  flonnda  accordingly. 
nna,  134  B*iC.  A  3  or'a4-gronp  was  cqunlly  pleaaant  and  easy. 
Tlie  aoond  of  the  chronograpa,  whioh  now  gave  an  S-rhythm  cum- 
peoiMlad  of  two  4'rh\thinfl,  compelled  a  grouping  of  i.he  sounds 
iWNMitfiiflljr     The  rollowing  raWH  were  given  in  rapid  succesaioa 

r^atag  a  dngle  experiment:  Time,  .263  sec.  A  2  or  a  4-group 
Via  «aay.  A  3-groap  could  be  euggeated.  Time,  .208  sec.  A 
•-groin  waaaufCKrated,  but  a2orn  l-groiapwaA  eaaier.  Time,  .17 
■•c  A3  or  a  4'group  wae  oquallY  pleiuiant  and  eaay.  There  was 
a»  pr«/erence.  Time.  .116  eec.  The  series  could  be  grouped  by 
liinii  or  lotir-  When  every  eighth  was  accented,  the  grouping  waa 
Igr  aicbt.  At  first,  th<'  S-'group  divided  into  two  4-gToup8.  Thia 
■■^|M>ar<Ml,and  the  Sgrouphronmepleiiennlnnd  ugreeithle.  Time, 
JMaeo.  Every  eighth  waa  accented.  The  t^-group  divided  ORsily 
IbIo  two  4>groap«.  Tlie  Rpnii  u'lut  too  long.  There  waa  no  satlafac- 
ttOD  Ib  tba  8-group,  for  the  accent  did  not  come  soon  enough. 
Tiwm,  jSWvk.  Every  eighth  waa  accented.  This  waa  distasteful. 
Tbm  neling  of  mnpenae  preaent  1)efore  was  greater  still.  Time,  .209 
mtu  Brery  eightii  waa  accented.  Thi:t  ounjicriee  waa  ntill  greater, 
aaiA  the  9- group  broke  np  into  two  4-grou]>s.  Time.  .113  eec.  There 
Vaa  no  accent.  This  rate,  which  bad  given  before  nii  agreeable 
>  iprotpt  wbeo  every  eighth  wan  aco^nccu,  yielded  to  an  H-groaping. 
Tb«f«  waa  a  alight  tendency  for  the  R-gronp  to  divide  into  two 
t-rronpa,  the  first  of  which  was  more  emphatic. 

Bobjaoc  IT.  .Some  musical  talent  and  training.  Aoonstomed  to 
hUtMpactlve  study. 

Tlnw,  .Saec.  In  the  first  place,  the  ^rrouning  wan  by  two,  and 
ataDoafe  tiiui)edUt«ly  and  without  etTort  It  changed  to  a  4'in'oup. 
WlwB  each  oUck  waa  attended  to  »epar»tt-1v.  thry  all  appeared  to 
WoftlM  Hmc  intvnBtty.     Suddenly  the  nubk-ct  bogan  to  icroup  by 

tlpBT.    R«  f«H  a  tendency  to  count  it  ofl  to  blmeclf.    Somctimea  the 
4-gnnip  appeared  as  two  X-fj^ouMi.    Then  be  thought  there  waa  an 
taagnlar  lnt»nral~adilferenee  in  the  time  of  theolicka.    He  then 
L       taaglsed  that  a  faint«r  sound  was  heard  between  the  nctnol  clichi. 


202 


BOLTON  : 


Bach  click  waa  grouped  with  the  fninter  «oaad  followiDg  it.  and 
Uwee  eroapa  leroupod  hr  two.    Bronthing  ee«me4  to  &coomm<>djit 
itMlf  to  the  f-gronp;  inhalfttjon  l.'w>u?'<l  durfn|E  one  frroup  of  rui 
and  •xh&lntioD  during  anothnr.     Whon  evor^  third  wa«  n^c^nt 
and  time  .208  sec,  the  Biibj('<:t  f<>U  a  etrotig  t«nd9noy  to  inhale  ' 
ing  one  group  and  exhnle  during  another. 

Ba4<-h  group  i)i  altondod  with  Uie  feeling  of  haiin^  coniplat«d 
membt^r  of  th»  rhythm.    Thi>  lerotipa  attuKl  out  as  nnitiua — as  wttot~ 
—and  aa  each  groap  becomeB  complete,  there  ia  a  striving  tor  _  _, 
nest.    The  sulqeoc  haa  a  temlnncy  to  count  the  cUoka  by  fours  oi 
other  nnmb«rii.    Wbvn  hu  atlciupta  to  Buge^itt  a  3-gToup,  tb«  t) ' 
click  aeema  to  rcpoat  itacH  thiu:    1,  9.  3,  3,-1,  2,  3,  3,~I.  i,  3,  3^ 
Be  succeeded,  however,  iii  t;ettinK  a  reiU  3-Kroap  t>y  oonntiug  an 
noddiitg  the  head  with  the  accented  cllek.    When  he  att«mpte<l ' 
grotip  by  ftvp,  the  accents  BO>»mod  to  crowd  along  nnOl  it  brough^ 
fllx  into  the  group.    The  first  thret<  alicbs  eevmed  to  come  In  tb 
time  of  two  and  the  rant  were  Irregular.    When  besnceeededin  g«t 
ting  «  6-group,  it  vn»  ai^couted  upon  tha  it«cond. 

TOm,  .90S  see.  The  2-groiin  waa  the  most  natural,  bub  It 
imperfect.  Time.  1.61.5  aeo.  Tlie  subject  waa  able  by  strong  efloi 
to  group  by  two,  but  the  aounda  aeemed  more  naturally  to  appei 
uniform. 

Subject  18.    No  mitsioal  talent  and  no  Intercet  In  muaio. 

Time,   .3A'i  e«o.    Title  won  a  very   pleasant  rate.     Other  rat_. 
tecmnd  either  too  alow  or  too  fast.    By  no  aaggeatlon  eonld  ani 
Und  of  grouping  of  the  oounda  be  efr«ot«d.    Tha  •object  decli 
that  they  were  all  nnlform  in  Intensity. 

Hobiect  19.    Some  muMlcal  lAlont  and  In  training  at  the  publ 
school. 

Time,  .26*  sec.    The  aubjcct  likened  the  scries  to  dropolug  waterj 
It  waa  suggeeted  to  htm  that  perbapa  Home  aonnda  were  louder  thi 
others,  wnvn  he  said  that  erery  fourth  seemed  louder.    Again  It  wi 
suggssted  that  possibly  every  third  was  louder,  hut  the  subjf 
would  not  agree  to  It.    Wliea  everv  third  was  strongly  acoeg 
the  grouping  waa  by  tliree.    When  tlio  accent  was  dropped  oa| 
Kubject  returned  ton  "l-group.    When  ho  liatennd  to  tlteaont 
the   chronograph,    which    was     making   a    double    3-rhythm, 
grouped  the  sounds  accordinglv. 

Subject  20.    Some  mutilenl  Uilent  and  good  training. 

Time,  .208  sec.    The  sound  whs  likvned  to  dropping  water.   It  wi 
suggested  that  the  clicks  grouped  together  in  somo  way,  and  tb 
flUDjeot  replied  that  tliey  were  grouped  by  four,     Acaln  It  waa  aiig- 
gested   that  some  othvr  grouping  waa  possible.    Thin,  the  snbjcoi 
said,  was  by  throe.     After  rcnccUug  and  counting  for  a  mouicnt' 
the  grouping  waa  bhua:     1,  2,  3, 1—1,  2,  3,  1—1,  2,  3,  1.    The  tint 
third  were  noc«nted  in  the  4-group. 

Subjoct  21.     Ph\-Bicist. 

Time,  .30  sec.    the  sound  suggestod  the  pendulum.    A  loud  oljc 
corresponded  to  one  swing  anas  aofbto  the  other.    He  vlaually.od  i 
conical  pendtilum,  which  tttruck  at  eevaral  point«  In  lt«  awiog  l_ 
thus  grouped  the  sounds  by  other  numbers  than  two.  lie  seemed  i 
attend  now  to  the  aeries  of  cUcka  and  then  to  relax  and  attoi  _ 
agiUn,    During  Din  ''  ntraiiiH  of  attention,"  he  mi^ht  granp  threo  oi 
four  clicks.    A  feolingof  relief  followed  each slriun  of  the  abtvationj 
All  the  RiuBclea  ot  the  body  seemed  to  point  toward  the  aouroe  i 
the  sound.   They  a]t«niate])'  contract  and  i^l&x  with  the  anooesni 
strains  of  the  attention.   The  first  oUck  in  eaoh  group  was  accent 

Subjeot  'H.    Some  musical  talent. 
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Time.  JR  MO.  The  clieis  were  groaped  by  fonr.  Tim«,  .78  eeo. 
TlUs  rmie  wu  too  kIow  Tor  any  grouping.  It  did  not  « von  auKgeat 
•ftie  elock  Uck.  Timo,  -l&O  oec.  Tbis  rale  was  too  faat  tor  ouiy 
^roaplng  in  any  way. 

Sabjacc  23. 

"nfiMt,  .908  «««.  The jnreTailliiK  groap  wiMfonr.  It  vaa  dlffioolt 
to  vuKKcflt  any  other.  Tbe  BouDiTof  the  chronograpli,  whtoli  nve  a 
4-rhvl£o>  compounded  of  in'o  S-rbythoui,  woa  ooarcely  sufllcient  to 
trrrrV  down  toe  tendency  to  K^^up  by  tour.  Tbo  subjoot  had 
worte*d  In  th»aa]n«  room  with  tho  chronograph,  and  had  booome 
■Mire  aoooatoned  to  the  B-rhythm  than  Co  any  other  which  the 
AlRoaocnph  node. 

SnbjMt  M. 

Tbm,  .MBneo.  Tbe  olioka  grouped  imin»diat«ity  by  two.  There 
•••caed  to  be  a  dlttereaoe  In  quality.  When  ever>'  fourth  wag 
wccvnieil.  tht'y  w*re  groap«d  by  four.  A  longer  intffvKl  nrec«d«d 
tbe  acrveDt«d  click.  When  every  eighth  wna  nccontvd,  the  clicka 
^rcre  grouped  by  eight  and  a  longer  Interval  preceded  the  louder 


SnImciSS.    Some  muaical  talent  and  troiniag. 

Sut^eet  has  noticed  hia  tendency  to  group  objecte  aad  eounda 
before  (be  experiment.  Objecte  passing  rapidly  before  the  eyea 
-Jiped  Dv  eight,  thoiM>  pajwing  alownr,  bv  four,  and  thoie 
mg  very  alowly.  by  two.  Time,  .78  eeo.  fevery  other  Bound 
up^arvd  lo  be  of  ahirper  tone  than  the  rest.  The  sharper  toned 
click  grouped  with  a  weak«tr  and  came  fimt.  Time,  .llii  iieo.  He 
gfoaititA  by  eiKht.  When  he  gave  attenUon  to  the  pulse,  be  seemed 
BOC  to  hear  the  clichB  coming  near  or  Juat  after  the  heart-beat, 
"nto  cllcJtA  between  the  heart-beatH  were  more  df.itinoi.  No 
grmtploi;  ot  the  itounds  would  pemiEt  long.  Thu  accvntud  sound 
fa  Um  gronp  genorallY  came  Qrat,  but  ft  might  come  anj-whero  in 
lb«  Boap. 

8abJ«et  98.     Some  raualcAl  talent  and  training.     Laboratory  boy. 

Hme,  JSS  aae.  The  most  natnral  form  ot  grouping  was  by  two. 
Tbe  fiivtwu  ooeented.  When  he  suggeHtedn  3-group,  the  rate 
to  be  slower,  and  then  the  cllnka  aeemed  to  be  of  the  aanM 
icy.  When  everj-  third  was  uccontud,  the  accented  click 
Ont  in  the  group,  and  wna  preceded  by  a  longer  interval. 
Ib  whatever  poaitlon  an  accented  click  utood,  it  waa  preceded  by  a 
loacerinterval.  With  uniform  ooundn  the  4-group  wua  accented 
Vpoa  the  flrst  and  third  ;   the  llrst  wna  etroii^r  than  the  third. 

Sab}««t  37.    Some  muaical  talent  and  trninnig. 

"nue,  ^aeo.  The  most  natural  form  of  grouping  waa  by  two. 
The  Arat  waa  accented.  He  waa  able  tosuggct>t  grouplnmbythreo 
or  fotir.  T%e  Arat  sound  in  either  group  waa  aecehteo.  By  tapping 
wtth  Ave  OngeTB,  and  stxlklng  much  harder  with  the  flftn  he  waa 
aUB  to  soggvat  a  ."S-gToup.  It  aeemod  to  be  a  matter  of  the  imagi- 
■alioo  largely  whether  there  waa  a  rhythm.  When  he  tlioiightof 
a  cloak  or  aome  other  rhj-thmlcal  machine,  the  Berles  tended  to 
grtKtp  according  to  the  fliig)tei>tlon.  The  nound  was  moat  naturally 
■asnriated  with  dropping  wat«r. 

anMMi  98.    No  mosiool  talent. 

naa,  .098  Mo.  It  waa  poeaible  to  group  the  series  by  three,  foor 
BT  flT«.  Tbe  '(-groap  wa«  meet  iiataral.  Prom  early  oolldhood  tbe 
■abject  haa  obaerved  the  4>rhvtbm  in  the  puffing  of  the  locomotive 
■ifieelally,  and  in  later  year*  Itae  same  rh}-thm  has  been  obnervod 
la  elooka,  metronome,  hammering,  walking,  and  In  all  auditory 
laipreMJona  that  approach  a  regularity  in  aetiuence.  The  rhythm 
)•  cleareel  In  the  sound  of  the  locomotive.     The  first  and  third 
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flonndfl  In  th«  group  ar«  *cc«nt«i] ;    the  fint  ia  geoeraUy  moi 
etronslr  oooenttd  tnan  tho  third.     Wh«n  tlw  eouDdsof  tb«  looo 
motiv«  Moome  Ten-   rapid  th«re  is  do  d«&nlt«  Dooping,  stmply 
periodic  t1a«  nod  'fall  in  intensity.      Time,  .m  tec.      Tblt 
sspeoiftlly  fAvorabl«  for  thM  4-group,  nnd  tbo  S-group  oould  not  '■ 
BMily  sDggeBt«d.    Time.  .204  b«c.    Th»  4-group  waa  most  nataraL'! 
It  waa  p04wibl6  to  BuggeBt  a  S-group  by  Btiikltig  beaTily  on  everv 
other  sound.    Tbe  tiTuiiphiic.  tiowi^ver,  wa»V6iy  monotOQons.    BotA 
the  3  and  tho  5-group  worn  wry  difHcult.    Timu.  .2S6i»ec.     Allhoogh.j 
kite  3' trroup  was  dUtfcall  at  this  rate  bcroro,  it  could  be  eadty  rag-f 
geBt«u  tbio  time.     Tlmfl,  .17  sec    The  cliclu  were  grouped  by  foi 
mad  the  4-grotipii  t«nd«d  to  group  by  two  with  the  pendulum-tw 
movemeDt.    It  th«  grouping  WM  hold  dova  to  ft  plwa  four,  it  L . 
earae  wipleaaantly  monotonons.    Time,  ASi  sec.   The  series  tendc 
to  app4>nr  In  the  form  of  a  periodic  rlae  and  (all  in  Intenslcy.     Tfa 
perioilu  wtro  nliuiil  o<|ual  to  tho  limit  nr  nn  S-grotiji,  and  with  a  slighl 
voluntary  effort  the  senes  grouped  by  eight.     The  8-groQps  tended 
to  group  by  two  with  the  pendulum ■  8 wmg  movement.      During  &f 
•ub»ei|(ieiit  oxjivritiKint  with  the  i!i:im>-  rate,  thixiubji^ct  fell  a  ten- 
sion in  tho  eye  muHclcs  which  gruupvd  tho  twricii  by  eight  ;   fooTJ 
ftound£  occurred  during  the  upward  movemont  luid  four  daring  tho  j 
dowuward. 

Sabjoct  29.    8oino  mosicnl  talent  and  Iraiuing. 

Tim«,  .S68floc.  When  the  eubiect  thinks  of  a  eloolc  the  seri« 
groups  by  two,  but  when  he  tninkfi  of  hammering,  the  elickaJ 
appear  to  be  of  the  Haroe  Intensity.  He  could  suggest  a  3  ori 
4-groiip,  but  the  2-group  wns  most  natural.  Tlm<i.  .208  bpk.  Ha  I 
flnds  it  ensy  to  count  almost  any  rhythm  as  far  as  nine.  The  longer  j 
rhythmB  tend  to  divide  Into  shorter  ones.  The  subject  founu  ifrj 
diftlcutt  to  keep  from  chinking  of  a  clock  tick,  which  suggt-sted  tba  i 
2-group.  Time,  .17  sec.  The  subjoct  utill  grouped  by  two  and] 
thought  the  rate  scorned  to  be  faster  when  he  grouped  by  two  it 
when  he  suggested  other  groupti. 

Subject  30.    No  musical  talent. 

Time,  .266  sec.  By  no  suggestion  wa«  It  possible  for  tho  eubjecf  I 
to  effect  any  kind  of  grouping  ot  the  sounds.  It  sppeared  as  a  dead/ 
monotonous  Aeries,  with  which  he  could  not  nvtMU  the  asaociaUoaj 
of  a  pile-drivnir.  [ 

Many  other  persons  who  simpty  came  in  as  visitors,  were  experi- 
mented upon  with  resultd  which  confirmed  the  foregoing  records,] 
No  enpeeial  m^oouiU  wiib  t^iken  of  them.  More  than  fifty  p«rsoni 
In  all  were  oxprrimcnted  upoi,  and  only  two  failed  to  offcct  somsj 
kind  of  grouping  In  the  cUckb  which  they  heard.  la  general  it  may  J 
be  said  that  the  younger  and  less  educated  yielded  more  easily  and  { 
qnlekly  to  the  guggf^»tion  of  a  rhythmical  propping. 

The  first  point  in  the  preceding;  recoida  to  whicli  aUeotioi 
is  called  is  tho  rbytbitiical  grouping  of  the  [toan(l.>i.      Tlt^l 
gronpiDg  was  the  same  in  every  rase.      It  was  aecompl)flhe<li 
by  accenting  regularly  certain   sonnds   more  than  others.! 
The  weaker  or  le^a  a^-^^eiiled  sounds  aevm  to  run  txitrether] 
with  the  Btronger,  and  to  form  orgunic  pronpa  which   are 
separatrf-^l  from  ono  nnohhur  by  intervals  which  arn  apparently 
longer  tbao  the  interval  wbieh  separaU'^s  the  individual  cHekH. 
Such  rhythmical  grouping  haa  been  observed  fretjuently  at 
other  times  by  many  persona.     Several  of  the  AubjuctEi  testify 
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to  have  kDown  of  their  tenilencj  to  group  the  pufis  of  the 
locoraot1%'«,  even  in  early  childliood,  and  they  have  taken 
ICieat  delight  in  it.  With  us  ihi^  habit  of  groupini>^  the  piiffa 
ol  the  locomotive  w1i6d  it  wa.s  Klartiii^;  Klowly  or  pulling;  tip  a 
C^adA  became  bo  stronf;,  oven  in  early  childhood,  th&t  it  led 
to  all  kiodg  of  spt^nlation  an  to  the  cause.  The  puffs  are 
^roaped  by  four.  The  first  and  third  are  ai^eented,  the 
first  maerally  Ptrouger  than  the  third.  Ko  other  grouping 
«Ter  neernvd  poNNihle  until  it  vthh  found  in  thu  experimental 
wrk  that  the  tendency  to  group  by  foor  was  only  a  habit  or 
asBociation.  The  puffs  of  a  locomotive  may  now  be  grouped 
Xry  two  or  three,  but  tlie  a»HOi'iiittou  of  the  dilvewheel  making 
■otMO  KTolotion  to  four  sounds  renders  any  other  form  ol 
(ToapiDK  than  by  four  diffii^uh..  Wlnsn  thi!  engine  runs  very 
•fMat,  the  »oandB  seem  to  rise  and  full  in  int4?U8i(y  at  regular 
interrais. 

A  kind  of  rhythm  ts  also  observed  in  the  notse  of  mill* 

wheels.     Tbo  vlDDOwinjf  machine  and  fetnl  cutter,  such  as 

are  foaod  upon  many  farmit,  produce  a  rhythmicHl   sound 

«hl'*h  Tew  persons  fall  to  observe.     Long  association  in  early 

childhood  witJi  saoh  rhythms  stamps  them  upon  the  mind  so 

Armly  that  they  liecome  a  mental  habit.      Children   either 

tanCT  or  perceive  rhythms  in  many  sounds;  they  indicate 

this  by  their  attempts  to  reproduce  thn  Hound  of  machinery 

^  «r  of  locomotives.       Some  railroad  engineers  believe  their 

HtDcfAM  BiDg  tDoes.     The  same  eng^ine  under  Like  oircam- 

H  ttaaoes  idirayti  sinfcit  the  tiame  tunc. 

H  SerermI  experimenters  have  also  observeid  this  same  group- 
^■is;  of  rhythmic  soands.  In  the  work  undertaken  by 
HlMeCxe*  In  Wandt's  laboratory  upon  the  i'm/anr/  of  con- 
^adoanwH,  this  rhythmical  ^roaping  ol  the  tjotinds  of  the 
I  ■afcrOBomc  "wan  oKscrved  and  umployeU  to  determine  the 
:  ItOfflh  of  the  mentul  spnn.  The  grouping  was  nceompUshod 
by  liiteafiif)iDg  voluntarily  certain  sounds  and  subonlinating 
Ifcw  to  tt.  By  grouping  the  aounds  drat  by  eight  and  then 
tfa«  pY>np8  of  eight  by  five,  it  was  possible  to  grasp  forty 
aoaudA.  Wnndt  Kays  it  is  impoNNiblu  to  rct^train  thiy  group- 
tng  aheolately.  It  may  be  confined  to  a  2-gronp,  lieyond 
whleb  It  oaoBOt  go  vithia  certain  limits.  Four  sec.  is  the  lower 
IfaaJt,  and  .11  sec.  Ik  thu  upper  limit.  The  uiosl  favorable 
fM*  i«  .2  to  .3  sec.  Wnndt  refers  this  grouping  to  Um  ripen- 
topot  the  concept  on  the  wave  of  apperception.  Ah  wc  Hball 
■•  later,  it  in  iwsKible  to  reKtmiu  this  tendency  to  group 
•oanda.  The  difhculty  was  with  Wundt's  apparatum.  The 
tvo  Miuiuls  heard  daring  a  complete  swing  of  the  pendnlum 

'Wttadt,    FhyiiologUche  Piyohotogle.  Vol.  11.  p.  73. 
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of  the  raetronomft  are  not  of  the  same  intensity  or  rjuaJity, 
aodbcQCQ  the  impossibility  ol  restrainiuK  tho  ^roupin^by  two. 

AngcU  and  Fierce,'  in  their  experiments  apon  atteation, 
Mate  IbHt  ou«  subject'  uoUced  a  rhythm  la  the  KOuuds  with 
wbich  he  felt  a  tendency  to  mn8«n)«r  contraction — nodding  ol 
the  hea<1  nnd  Iwating  time  with  tlie  finjfers. 

In  ncithor  of  these  experiments  eould  the  ezperiiuenters  b& 
sure  thnt  there  was  not  sotiiv  difference  in  the  eouud  which 
would  Ku^gi-j«t  H  rliytlim.  Tlie  iiii[Hirljince  uf  an  Hlinolutnly 
nniform  seriee  ol  sonnde  e«nnot  Im>  too  stronfrly  insisted  upon. 
A  difierence  in  sonnds  which  vonld  ordinarily  remain 
unQOtieed,  is  suflicient  to  Kuggettl  a  rhythm.  This  will  lie 
eeen  wbea  wo  come  to  discasa  Uic  voluntary  changes  of  the 
gronping  and  the  f»«(>  of  Nug^ei«tin)C  such  a  chanp*.  In  the 
present  experiments  the  greatest  precaution  was  used  af(iiinst- 
any  variation  in  the  sonnds  that  would  suggest  or  im)X>se  a 
groiipiug.  The  only  pUKKible  KUnrcu  uf  Hui'b  a  variatioD 
wonld  come  from  a  difierenec  in  the  resistance  between  the 
mcrrnry  and  platinnm.  If  the  mercury  were  dirty  or  the 
platinum  points  were  not  suftlcioiitly  immersed  to  form  a 
good  contact,  or  tbe  mercnry  were  to  adhere  to  the  poiata  as 
they  were  witbdrnwu,  a  di^erence  in  the  latenHlty  of  the 
sound  might  be  hcnrd.  The  mercnry  was  cnrefnlly  cleaned 
every  few  days,  or  fresh  mercury  put  in.  Thn  platinnm 
points  were  tlledsmoothajid  kept  brushed.  Strong  elastics  were 
attached  to  each  key,  so  that  when  the  keys  were  released  there 
was  no  cl^'lay  altoul  rL'a4'ting.  If  thi^a  then-  wen-  any  varia- 
tions, since  there  were  five  sets  of  keys,  it  ought  to  recnr 
every  fifth  sound  ;  but  as  a  5-rhythm  was  always  found  very 
difficult,  and  a  !!,  3  and  4-rhythjn  easy,  we  have  strong 
ground  for  believing  that  any  variations  cxt^pt  tliose  which 
were  intended  were  so  small  as  to  have  no  inflnenoc  upon  the 
rhythmical  grouping.  We  have,  then,  the  testimony  of  all  the 
eubjeets  that  tbe  clicks  seemed  uniform  in  intensity. 

Subject  2  always  heard  w  uniform  series  (or  a  timw  after  a 
change  of  rate,  or  at  the  beginning  of  a  new  experiment. 
His  tendency  to  gi'oap  was  so  strong  that,  be  could  avoid  it 
only  by  inmgining  come  one  poundiag  in  the  distance,  or 
some  objective  thing  that  woe  perfectly  unilonu.  Sub- 
ject 3  did  not  feel  any  tendency  to  group  tbe  soands  nnlil 
after  he  had  tried  several  saggcstions.  Subject  9,  taking  a 
critical  attitnde,  was  incliDed  to  believe  for  a  time  that  the 
clicks  were  all  of  the  sam^  intensity.  After  a  few  moiueats 
it  required  an  efiort,  which  was  like  "  looking  long  into  the 
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fatnre,"  to  avoid  a  gronping.    "  1  find  no  rhythm,"  he  says, 

*>aA  long  aft  I  hold  m,r  brvntb  luid  stick  to  it."      When  Mib- 

11  gav*  close  ami  critU'al  attention  to  the  soudiI,  there 

'Wan  no  groupiog.     In  onlfr  to  get  a  notion  of  a  rlt*f(hmic 

aorioo    onp  of  tinUorni  intensity — &nbject  12  turned  his  atteu- 

tion   "backward"  and  ean*  n  series  of  images  to  which  he 

iras  adding  one  all  the  tiiiir.      Ho  thrown  hin  Htti-ntinn  itixin 

wbaf  romtu,  and  stndios  the  natnro  of  the  sounds  to  stt.'  if  the 

timbre  remains  the  same.     Subject  17  says  tJiat  vheu  <>ach 

ick    wa»  att4*nd*Hl  to  separately,  they  all  appeared  lo  i*  of 

tfae  f«aiDC  intensity.     He  said  he  experienced  no  Knrh  difficulty 

in  avoiding  a  rhythm  as  th»  Ktiitcnieiit  of  Wundt  hatl  led  him 

to   iiuppose.      Subject  'iS  could  pronp  the  souDd^i,  but  he  waa 

more  JQclined  not  to  do  so.      If  be  suggested  a  grouping,  it 

did  not  persist.     SubJL-4:-t  27  found  it  riioi-L'  natunil  to  H.HNOciatft 

the  scnnd  ■with  dripping  wiit<*r.      Subject  29  made  the  series 

app<?ar  nniform  when  he  thought  of  hammering.     Snbiects  18 

and    30  could  not  effect  any  groupini;  at  all.       Cpou    this 

eridence  we  may  safely  rely  upon  baviDg  secured  a  scries  of 

eions  that  waa  iinlfonu  fur  M'nsation.      It  is  also  true 

tbongh  the  rhythmical  grouping  of  a  series  of  anifona 

■ooads  is  difiicnit  to  avoid,  this  tendency  may  be  restrained 

vitbia  the  Iimil*i  sjiokeu  of  by  Wundt.      Our  own  expedeuee 

tiUiee  with  those  alwve.      When  the  attention  is  directed  to 

■acb  afngle  imprt-ssion,  and  an  alNrtnpt  made  to  study  the 

timbre,  U  is  possible  to  restrain  the  rhythmical  grouping  of 

the  aoonds.      Bat  when  ttie  series  is  attended  to  a&  a  wbolO) 

Ihia  grouping  takes  place  iuvoUintarily. 

The  character  o(  the  sound  employed  in  the  experimcntB  ol 
Dietze  Uifleretl  greatly  from  that  used  in  these  expcrimeote.il 
The  r-llfk  of  the  telephone  is  about  as  simple  and  lugUintaneons 
a  Kiood  :is  it  is  possible  to  produce.  The  plate  in  the 
Idcpfaone  vibrates  a  very  short  time.  For  lliat  nrason  ita 
«Uef  chararCteristtc  is  intensity ;  it  does  not  persist  long 
fttough  to  establish  its  pitch  and  timbre.  The  mind  has  very 
fioJe  lo  work  upon.  It  can  construct  variations  only  in 
llWllllji.  for  which  reason  the  carrying  power  is  gniatly 
ndneed.  The  sounds  (ran  Ix.-  sulmrdiuabMl  with  rcspwt  to 
latHulty  only,  and  nnlcss  great  intensive  variations  can  be 
made,  the  mind  will  lose  ita  grasp,  and  the  grouping  break 
op  into  single  impressions.  This  pheuoiuenou  was  observed 
ITTcrml  timee,  and  in  pHrticiilar  by  subject  15.  The  sound  of 
Iba  netfonome  which  Dcit/u  emplnyed  is  ttill  and  rich  and 
gmytni  carrying  power.  Any  experiments  upon  the 
i£  power  o(  the  mind  must  take  into  consideration  the 
dararter  of  the  souod.  Dietze  was  able,  by  strong  voluntary 
•■ort,  to  carry  the  grouping  much  farther  than  any  subject  in 
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thlB  experiment  Tras  aUe  to  do  with  the  clicks  of  the  belt 
phone.      The    ezplanatlon    is  to  be  foand  partly  in  a  diflei 
ence  between  the  tvo  souikIh  and  partly  iii  a  different  luethod.j 
Th«  subject  in  tbeHA  esiM-riniMilK  waa  rf<|ueated  to  gronp  th4 
Bounds,  not  by  voluntary  effort,   but  only  80  far  ait  it  wi 
found  ea«y  and  spontanoontt.     There  was  no  attempt  to  for 
the  t;rouiJjiig  a8  fur  ad  positible,  or  even  to  force  the  groapii 
at  all.      It  vfiUi  thH  Rpont-un«ous  and  involuntary  £^r0Qpi 
;  vas  Btndicd. 

study  like  this,  which  is  purely  introapiMrtivo,  tb< 
ltnent«r  must  rely  upon  the  integrity  of  his  anbjeotsJ 
There  is  and  can  be  uo  t^st  of  the  accuracy  or  truth  of  tb< 
rettnllM.  HXft«pt  the  nnifonnity  whic-h  they  show.  If,  however,] 
each  subject  is  unaware  of  the  object  to  be  obtained  by  the] 
expflrinK'nt.  and  of  the  opinions  o(  every  other  sabjcct, 
renders  his  judgiut^iit  without  any  interest  in  the  results  Ol 
without  any  preconceived  notions  of  the  experiment, 
judgmuulH  ant  no  more  subject  to  error,  and  have  abot 
the  same  value  as  Jndgments  in  psycho- physiral  e]ci>erfj 
ments.  Certain  attitudes,  habits,  and  characteristics  of  mine 
do,  however,  affect  results  In  certaiu  ways  which  are  injorioi 
to  the  experiment.  Some  attention  was  paid  to  the  attitnc 
and  method  of  the  Kubjcct-S  in  making  judg^mentK.  A  few  woi 
in  rm;ard  to  this  may  not  be  out  of  place.  There  are  thi 
idassea  of  psychological  subjects.  The  first  includoa  the 
persons  who  yiHd  itiiraedial*ly  to  any  suggestion  that 
oHercii.  This  attitude  resnlte,  then,  from  a  social  pra<-ll< 
In  society,  people  do  not  wish  to  antagoniiH!  otlient.  The] 
instinetively  give  assent  to  any  opinioD.  In  an  experiment 
tDvoatigatiOQ,  if  the  operator  will  just  give  the  sU^tosfr  hi 
of  his  theory  or  profei-enw  they  will  (^d  the  weight  of  the 
opiuiotiK.  It  thH  operator  leads  them  into  giving  an  oplnioi 
which  itt  oppom^d  to  his  tln-ory,  "consistency  becomes 
jewel;"  they  stick  to  their  opinion  stoutly.  If  the  experi- 
ment shows  plainly  that  they  are  wrong  and  it  Is  preposterot 
to  hold  such  a  view,  they  make  a  compromise  with  theij 
former  position  and  try  to  excniu!  themKclves  for  hav*ing  b 
ted  astray.  Thuy  rciaain  respectfully  silent  alCerward  aai 
avoid,  if  possible,  giving  an  opinion.  If  they  are  forced 
make  a  jndgnient,  they  do  tl  t«utatively ;  they  are  not  am 
Of  a  number  of  possible  views  ibey  cannot  make  np  tbeil 
minds  which  is  the  correct  one.  They  generally  huir-splil 
until  they  find  out  someone's  opinion  and  then  agree  with  that 
The  second  cIohm  of  subjert»includ(wi  those  who  take  a  mod' 
eral«>ly  critical  attitude.  They  are  concerned  in  others^ 
opinions  in  so  far  only  as  other  opinions  suggest  different 
pointo  of  view.    They  give  their  own  opinions  whcui  the 
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bint  ooiuiidered  all  the  phaseet  of  the  experiment  that  are  sap- 
to  them.  They  are  unconciTiitn]  ulwut  thn  outcome  of 
•xpeiiniput.  They  nre  not  dogmatic;  they  miKbl  have  a 
difiercrtt  opiniOQ  under  diflcrcnt  circnmstftQcea  or  witij  further 
eooaidcnuion.  In  the  light  ol  the  evidence  befoi'c  tJicm,  they 
bold  Co  a  certain  view. 

The  third  claas  indiidcti  tbose  personK  who  ore  exceeslvoly 
eriUcsal.  They  incline  always  to  an  opposite  view.  The 
«jxpcriment  is  not  coniluct-ed  properly  to  biiit  them ;  they  are 
aol  in  tJicir  best  tnood  for  judjimcnl.  They  ai*  «iire  to  bake 
grfNind  Af^nst  Homn  one's  opinion.  If  thfy  c-nnnot  get.  any 
doe  to  othe-TB*  opinionx,  thny  an;  do^K^-dly  silent  or  qnibble, 
mMMi  zvfoae  to  answer  except  they  qualify  tlieir  answers  to 
•SCb  Mt  extent  that  the  aoHwer  menus  nothing.  'Dim  i'liU«H  of 
■Bbfeds  is  ioUdluctually  dinhonml.  If  ibey  urc  ttomi^N^Ucd 
to  answer,  they  indnlge  in  bair-splittinff  difiereoces  belveeo 
thtir  opmiooe  and  thoue  of  some  otherA. 

Wli«a  Che  experimenter  is  compelled  to  rely  entirely  upon 

M  jadyment  of  hin  suhjectx,  lie  mnnt  «tiidy  them  (uirefiilly 

md  tiBe  l-hc  opinion.s  of  <;c;rtaiii  Hubji^tM  in  ho  fur  only  a«  ho 

lad*  Ibat  Uiey  haimonim  with  tlie  general  results.     It  is  a 

tect  *hich  every  psychologist  mnst  nnderstaod  that  certain 

of  perKona  are  incapable  of  iufcroapectioo.     The  first 

to  which  we  referred  are  unlitt«d,  twcauKe  of  habits  of 

Im  Frae  Jadgmentand  of  always  agnxing  with  otliem.     The 

I  Iktrd  claJw  are  rendered  unfit  (or  introspei-tioQ  from  babha  of 

iMtreejudgmentinregard  to  matters  thatconcorn  themselves, 

!mm)  from  an  anniitural  bi»A  lowurd  the  ne^tivc.     They  are 

[iMilncd  to  make  too  mncb  of  their  tndiviilnal  opinions.     In 

out  the  results,  the  inveb^tif^ator  caimot  rely  much  upon 

laal  opinion.  Where  there  is  almost  perfect  aniformity, 

laltA  may  t>e  given  in  tahulatinl  form  ;  but  a  large  8j>ace 

uut  t>e  eiren  to  morely  individual  opinion. 

We  have  then  to  inquire  first  in  regard  to  the  certainty  of  a 
I  ibytitBiJcal  grouping  of  a  seriee  of  absolutely  uniform  sounds. 
[Thfi  point  dot-M  not  need  arKumeut ;  the  preceding  records  show 
•Xrong  is  this  tendency.     Only  three  out  of  lifly  or  more 
tested  would  agrci^  that  it  wan  i;a»icr  to  hear  each 
separately.     In  addition  to  the  reconls  given  above, 
mtijects  were  asl:ed  to  give  a  written  Btalemenl  of 
Imprewiiontt  of   the  ex[MTinieut.     lu  one  t-a-ae  definite 
[fwtioos  wore  asked  in  writing. 

i)  **As  far  as  I  can  recall  loy  imprMsions  at  the  different 

on  which  I  listened  to  the  series  of  sounds  from 

apparatus,  they  appeared  to  me  alwayn  an  a  tu-quence  oE 

limpB  Fontaininx  the  Hame  nnmlwr  of  t'lenieiibi,     Tlie  oxcep- 

d  raaes  wtiere  the  impression  was  that  of  a  seqnentw  of 

k 
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single  eoands,  were  those  in  vhich  the  period  of  the  seqawee 
V9S  afc  ibi  loncetit.  For  any  given  rate  there  was  ia  genenl 
•ne  certain  namtwr  ol  elemenU  ot  vMob  the  proDps  mote 
natvntUj  oooaJsted  than  any  other :  but  I  found.  t<x>,  that  U» 
KqneDoe  took  ou  instantly  tbi-  chanirt«^r  of  almost  any  otba 
gronping  that  was  sng^eslVd,  whother  by  word  or  sound.  As 
to  the  peycboloftical  nature  ot  this  phcnomeooD  of  ^roaping, 
It  is  a  difficolt  matter  to  gire  an  opinion.  I  found  th«  effort  to 
determine  whether  or  no  there  were  any  recurrent  diHcrencw  of 
wiisatioa  io  the  sequence  a  great  ntrain  npon  the  powers  of 
attrition.  The  grooping  had  in  general  the  appearance  of 
b^n;  forced  on  the  mind  by  the  sounds  rather  Uian  that  ot 
being  imposed  on  them  by  it.'' 

(B)  "A  KcrieH  of  ciirkK  may  be  given  in  snrh  manner  Uiai 
by  giviuK  the  closest  i>OHrtiblc  att^^ation  they  »eem  to  be 
uniform  both  as  to  intensity  and  interval.  This  degre«  of 
tsnalon  (ot  attention)  can,  however,  be  maintained  for  only  * 
ttiw  aeconds.  When  the  attention  is  moderate,  the  clicks  tend 
to  fall  into  rhythmic  groups,  the  namberot  clicks  falling  iotoi 
group  varying  with  the  raCe  of  the  clicks.  Slower  than  a  cer 
tain  rate  no  rhythm  is  felt.  With  more  rapid  rates  two  dkb 
form  a  group,  the  accent  falling  on  the  fintt  and  an  inteml 
occurring  alter  the  second.  Foster  Btilt,  four  cUcka  form  a 
group  with  a<-cent,  primary  on  the  first  and  ^eixindary  on  dw 
third,  and  au  interval  after  the  fourtli.  Thin  neema  a  wj 
plea«ing  rhythm  to  me,  more  so  than  any  other.  A  skill  mon 
rapid  rate  give-s  eight  in  a  gronp.  This  becomes  visualised 
quite  strongly  in  my  case.  It  is  exceedingly  difficult  for  lae 
to  hold  the  series  of  clicks  ont  of  some  of  these  rhythms' 
They  fall  into  one  or  the  other  types  (according  to  rale) 
almost  irrtsistibly.  At  some  rates  I  was  able  to  get  a 
S-rhythm,  accenteti  strongly  on  the  first." 

(C)  "With  regular  Licks  within  eettflin  limits,  I  do  not 
perceive  tlieiu  as  distinct  separate  tick.s,  but  from  the  first  I 
group.  With  Hlower  ralen,  th4*  grouping  ih  two  by  two,  whidi 
passes  very  easily  into  four,  subtUvided  into  two.  Witi 
faster  rates,  the  tendency  ia  to  perceive  the  grouping  inU) 
loara,  divided  into  two,  or  to  peroeive  the  grouping  into 
threes.  The  quicker  the  rate,  the  larger  the  number  of  ticks 
entering  into  the  groups  up  to  about  six.  Below  the  loww 
limit,  the  ticks  arc  first  perceived  soparatoly  with  a  tendency 
to  fall  into  twos,  this  tendency  decreasing  as  the 
decreases.  A1>ove  the  upper  limit,  the  grouping  become 
vague  and  the  tendency  is  to  perceive  the  ticks  as  sepat 
and  individual.  In  general  the  gronping  can  be 
within  certain  limits." 
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"The  grooping-s inllaence  od(^ another.  There  is  a  tendency 
'to  beccnir  habituutc'd  U>  a  j^roupiii;;.  A  groupiiiK  hrard  in 
one  rate  is  likely  to  re{M>nt  iteelf  id  n  BnbseqiioDt  rate.  It  is 
difficult  to  be  perfectly  passive  irhen  one  knows  be  is  U>  find 
a  rhythm/' 

(0)  '*  It  seem«  to  me  easier  to  gronp  the  clicks  nolcBS  they 

mre  very  Blow ;  bnt  I  do  not  find  it  so  diflir-TiIt  to  perceive  them 

■iagty  as  I  should  bare  inferred  Iroiu  Wnadt's  remarks  on 

Dictzv'H  experiments.     Having  now  tried  many  times  wheu 

ihe  gronpinK  wiu-  -ilroDKly  prtrstnt,  Miib]'«c;tivi;!y  (voluntarily)- 

or  objecUvcly,  I  tbiDk  I  an)  a  little  TDOre  inclined  to  discover 

ffroDpings.    It  seems  to  me  tiiat  I  do  not  lengthen^  bnt  rsther 

iaXmoBity  one  or  more  of  the  eouodg.     Perhapit,  however,  the 

clkaoj^  is  more  in  quality  than  in  intenBity,  or  perhaps  an 

nocompanying  impnlse  of  the  diaphragm,  stress  in  the  men- 

tel    connllng,    etc.,    etc.       PoBsibly,    however,    I    do    also 

hai^tboD    the  stressed    sonnd   at    the  same    time;    but  the 

iMphonintr  If*  '^'^^  K*^  clear  as  tlie  Htress.     I  inter  from  my 

■Kperieiico  as  a  subj€«t  that  the  rates  from  1  or  2  p«r  sec.,  op 

lot  or  8  per  sec,,  are  best;  proljabiy  about  4  per  sec,  being 

Ik*  ticat.     The  faKt  rates  are  lN<tter  for  grDupingH  by  tour,  the 

d*ver   for  groupiofis  by  two.     Three-groups,  5-gr0Dp8  and 

U^MT  gronpfi  do  not  occur  spontaneously  with  me,  though 

>groQpfl  are  not  faard  to  start  by  connting.  Perhaps  2'groups 

gs  oaatoat  of  all  with  me.     There  is  a  sense  of  expectation  of 

X deferred'  when  the  rate  Is  too  tdow  —  or,  at  least,  a 
of  '  too  slow,'  like  traveling  in  a  slow  train,  although 
fOm  hare  plenty  of  time. 
"  This  prolMbly  inrreaHes  with  the  length  of  the  group.  The 
of  the  respiratory  rhythm  is  exceeded,  and  innk-ad  of 
able  to  tell  off  a  whole  foot  of   the  rhythm  with  one 
sereral  breaths  int^>rvcno  between  those  that  mark  the 
sonnds.    With  small  groups  and  I'apid  rates  there  is 
f  a  iwiltng  of  horr}-.   The  motion  is  too  quick  and  short.    There 
I  ii  aoDe  of  the  repose — the  swaying,  the  grace,  the  easy  fulfill- 
■KBt  of  expectation  that  a  slower  rhythm  possesses.*' 

This  rhythmical  grooplng  was  a  yeries  of  efforts  to  attend 
||»tta  aoimd.  The  grouping  resuita  from  a  sequence  of  actA 
iCion.  When  the  attention  in  directed  to  the  sensation, 
jBU7«  hold  npon  the  first  impression  with  gre^t  force  and 
it  the  sole  object  of  consciousness.  If  this  were  thft 
•oly  soand,  the  attention  would  turn  to  sometliing  else,  bat 
•accoedlag  imprctutions  follow  Uitore  tho  first  wave  of 
ID  has  subsided,  they  are  seized  upon  with  less  force 
th«  fint  ImpresBloa,  and  are  subordinated  to  it  in  difier- 
1  digreca  according  to  the  sirength  of  the  ap[>erceptive  acf. 
^bMqaent  waves  of  attention  follow  the  same  process  aa  ton;; 
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as  the  w\a  directs  the  att«acJon  to  the  pbeoomeooa. 
attention  arrommcMlaies  it-^pK  to  a  certain  nnniberof  iinprea- 
sioQB,  wliieh  fall  ea«ily  within  the  period  of  »  wave,  providing  , 
there  is  no  obiecttre  difiereuce  iu  lfa«  impretwionis.  It  tfaprel 
IN  a  rvgnlarl^  rfcom-ot  diflRmice,  this  becomes  the  signal  tocJ 
a  new  act  of  ntt«ntioD,  proTidin;;  only  that  the  span  does  ni 
exceed  or  fall  mnch  onder  the  normal  period  of  a  wave. 
thitt  recarrent  c]ifIereno«  follows  at  too  great  intervals,  tli( 
attention  breaks  up  the  span  in  two  portions,  the  one  moral 
emphatic  than  the  other.  I(  it  follows  at  too  small  inttrvalu,] 
these  [lerJods  tall  together  Into  group.  Si-nt  of  two  and  then  ofj 
larger  naml>en(.  The  too  great  interval  is  uiarked  by  »  ted' 
ing  of  KUKjieuKe,  and  the  too  ahort  interval  by  a  stntinii 
after  KOmcthinK  more. 

The  namber  of  nniform  elements  which  may  enter  into 
member  of  the  sequence  is  not  determined  wholly  by  the  tii 
interval  which  .separates  them.  Previous  mental  habits  aol 
associations  influence  Ihenumlipr  of  elements  in  thp  mpmbof 
«f  theeeqnoDce.  All  individualR  are  more  habitnatcd  to  twol 
and  its  multiples  than  they  are  to  three.  Tliere  are  also  manjl 
aKNociatiuiiH  whiiib  will  snggest  groupiugn  tiy  two  and  fonr.J 
All  Ordinary  muscular  movemcnt«  follows  rhythm  of  two. 
The  associations  of  four  are  far  more  frequent  than  those  ol\ 
three.  For  this  reason  to  a  large  extent,  groups  of  two  »ai 
four  prevail.  Several  subjects  have  described  this  effort  o(J 
attention  in  a  manner  whieh  detierve«  notice  and  which  shorn] 
Tery  w*ll  the  nature  of  the  act. 

Sabject  7,  speakinfc  of  his  grouping  by  eight,  says  he  is  not] 
able  to  "round  up*'  until  he  eomes  to  eight.  There  wmJ 
feeling  of  completeness  about  tbe  Sgroup  with  a  certain  rato.1 
8u1>je(rt  9  Kay(4  there  ih  a  Hiight  feeling  of  mut*cle  1«UKion  in  tho] 
ear,  sometimes  in  the  back  of  the  scalp.  He  attends,  relaxes,. 
and  attends  again.  There  is  an  innervation  of  the  muscleaj 
oounected  with  attention.  Subject  12  degorlties  bis  feelii 
about  the  grouping  as  a  tendency  "  to  go  back  "  when  he 
heanl  three  or  four  clickK,  as  the  caAC  may  be.  This  is 
"  mouthful  " — a  nnity,  and,  when  he  has  one,  he  geeks  to 
another.  Subject  II  describes  his  feeling  as  a  series  of  eSortej 
ofultention.  He  gra8|ut  and  gnutpK  again  Subject  17  aays] 
each  group  ia  attended  with  a  feeling  of  having  completed 
mnmbcT  of  the  rhythm.  The  gronp.s  stand  out  a.s  unities — ■■] 
wholes — and  as  each  group  becomes  complete,  there  is 
striving  for  the  next.  Subject  2t;  "1  attend  now  to 
eeties  ol  clicks,  then  relax  nud  attend  again.  During  tli« 
strains  of  attention,  I  may  grftop  three  or  four  clicks. 
fooling  of  relief  follows  each  «train  ot  attention.     All  the  mafj 
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of  the  body  seem  to  point  toward  the  source  ol  the  sound . 
alternately  contract  and  relax. ' ' 
This  is  Lh<>  rhylbm  in  tlit>  attention  to  which  a  reference  was 
^nde  above.  The  view  taken,  tlien.  was  that  only  one  unilj- 
Tided  state  of  consciousness  might  arise  during  each  pulKe  or 
wmreof  attention,  and  that  tbenumber  of  ob)ects  which  can  txi 

Fwped  in  that  ntute  miint  form  iin  orKiiiiif;  unity  or  bo  pre- 
ited  as  a  single  object — have  the  appearance  of  a  unit. 
A  given  number  of  auditor;/  imprct^ions  wit/iin  certain 
tim*!  limits,  vfien  presented  in  such  a  way  (hat  Ihert  is  a 
kind  tif  subordination  amnny  them  with  rcvpeet  eifficr  lo 
time,  intensifif,  pitch  or  quality,  or  with  rfupcct  to  any 
tMXf  ormore  of  these  properties,  nhenys  ataiid  as  a  unit  in 
«on»eiousn€ss.  They  form  an  organic  unity  which  is  the 
csKntia]  condition  ot  a  number  of  impressions  euU^nng  into 
a  itate  of  conwiouHnras.  If  snch  organic  unity  does  notesist 
>Dd  it  IM  ]>OfiHilile  to  muka  it,  thn  mind  iiiipO!jp.e  gucb  an 
anangeniejj t  open  a  given  number  ol  the  elements  that  they 
■ay  eoter  into  a  state  of  eoQSciousnees.  The  essential  con- 
iittonx  tf  forminij  /tach  a  unity  amont/  sounds  is  a  rr^ular 
ttmporal  tequenre  leithin  limits  which  shall  be  named  here- 
•/Her,  and  pt-rfret  uniformity  iii  intensity,  pitch  and  quality. 
K^iiiar  variations  within  limits  with  respect  to  intensity, 
pdljeh  or  qaalily,  or  to  any  two,  or  to  all  of  these  tORether, 
vlUeflect  a  t(ut>ordiuutton  among  them  sufficient  to  constitute 
organic  nnity.     There  is  a  temporal  limit  within  which 

rariations  mnsC  occur  in  order  to  form  such  a  unity. 

The  test  of  bow   many  auditory    impre»Kions  might  be 

!p#d  together  waa  the  ease  and  pleasure  which  the  subiect 

buod  in  doing  bo.      If  ho  were  compelled  to  keep  np  a  con- 

■liaC  aDggestion  of  a  particular  number  in  order  to  group  the 

"  ~  •  to,  coacconot  vas  token  of  it.     If,  after  suggesting  a 

it  should  persist  until  some  other  sutrircstion  wan 

tb«  rate  was  conaidered  favorable  /orthat  form  ol  group- 

The  subjette  have  dcBcrilKid  some  groupings  as  moat 

aial,  easy  or  pleasurable,  and  others  ditlicult  or  displeas- 

Tbe  gronpingH  which  were  spoken  of  aa  natural,  easy 

pleaftarablo.  are  gatliercd  LoK'^thci  in  the  following  table, 

the  time,  to  determine  what  rates  have  been  found  best 

to  the  dillcrent  forma  of  gronping. 

Id  the  following  table  are  brought  togetlier  the  judgmentc 

•11  tbofK!  subje^.-t^  with  whom  extensive  observations  were 

The  namlHT  of  thn  !^iit))eC't  is  given  in  the  fiist  column 

Ihe  left  band,  and  in  the  cotumus  to  the  right  are  given  the 

in  thoaaandths  of  a  second,  at  which  a  certain  form  of 

piog  was  fonnd  pleasant  and  eaity.      The  designntions  at 

(op  at  columns  1,  2,  0,  8,  10  and  13  are  sufGcicntly  clear. 
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The  Others  require  further  explaoattoD.  In  colamn  3  are  giTCM 
those  rat«s  at  which  the  subjects  found  a  2-gronp  more  cmj, 
bat  there  was  a  straining  for  n  larger  f^up,  or  tli«  2-groDp8 
gef^med  to  group  by  two.  The  rate  was  n  little  fast  for  a 
2-group,  and  yet  it  was  not  more  pleuMout  to  group  by  four. 
In  the  eamf  way  certain  raC«8  were  found  at  which  a  3,  4,  6 
or  t^-group  was  easier  than  aay  other,  but  it  was  a  little  too 
faat  for  simply  grouping  by  these  numbeni,  aud  hence  the 
j^ups  tended  to  group  by  two.  This  was  generally  spoken 
o(a«the  " pendalum-swing  movement."  BtUl  other  niM 
were  found  at  which  a  4,  R  or  S-groap  was  more  pleosaot, 
and  yet  the  rate  was  too  slow,  and  the  group  teniletl  to  divide 
into  two,Hmall«r  groups.  Id  column  15  am  givrn  those  rates 
at  which  thpn;  was  no  distinct  grouping — dimply  a  periodic 
intenaWe  change  in  the  scnos.  Katf'g  at  which  there  waa  no 
appearance  of  a  group  are  given  in  column  16. 

Multiplying  the  average  rate  for  each  form  of  grouping  by 
the  number  of  clicks  iu  a  group,  we  gel  a»  the  length  of  gronpa: 

Ijower  limit  for  no  croup,       IMi  b«c. 
Avwajto  length  of  3-gTonpB,  1.5W   " 
It  ii         >>  3      11  i_38Q    11 

II  u         11  4       1*  1.228    " 

"  "         "  6      "  1.014    " 

It  1.         t.  g      t<  1.160    " 

The  foregoing  table  shows  that  tbo  lower  limit  for  the 
rhythmical  grouping  of  sounds  is  near  1.58  sec.  Some  snb- 
jecte  are  able  at  times  to  gronp  sounds  that  arc  separated  by 
this  interval,  but  as  a  general  rale  apontaueoun  gronping  han 
ceased.  The  reconls  give  several  iiistitnces  where  the  sub- 
ject has  visualized  the  pendulum  with  this  rate,  but  he  had  a 
feeling  that  the  pendulum  reached  it«  full  lowing  before  he 
beard  thi;  click.  The  up[>er  limit  at  which  spontaneotis 
tiiytbmical  groui>iiiig  cc^m^h  cunuot  Ik;  far  from  .110  sec. 
Several  subject.8  declared  their  inability  to  make  definite 
groups  at  a  rate  less  than  this.  Others  perceived  only  a 
periodic  ritte  and  fall  In  the  intensity  of  the  aoond  ;  there  was 
no  definite  grouping. 

Betiween  these  limits  there  was  Bomo  form  of  rhythmical 
grouping  which  depended  in  n  lai^  mcasui-e  upon  the  rsbe. 
The  arenige  of  all  thv  ratCK  at  wbidi  a  grouping  by  two  waa 
found  eii^y  and  natural  hun  bt;im  takvn  and  miilliplind  by  two 
to  find  the  average  length  in  time  for  the  ^-groups.  The 
same  has  be«D  done  for  groups  of  three,  four,  six  and  eight. 
The  avemgeK  for  groups  of  all  forms  are  found  not  to  differ 
greatly,  when  we  cHinsider  certain  facts  which  infiaenco  the 
length  of  the  givup.  The  average  length  of  2  and  3- 
groups  is  Homewbat  greater  than  the  average  for  groups  otj 
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six  and  eight.  Tb«  explKOatiOQ  for  this  is  to  be  sought  in ' 
the  fact  that  pereons  are  more  aocaHlomed  to  rbfttams  of  twoj 
•nd  four  than  to  the  longer  rbyihmB. 

The  average  variation  for  2  and  3-gToaps  is  Kre«t«r| 
than  for  groups  of  four,  six  and  eight.  The  osaociatioos  iritk] 
the  2-rhythin  are  far  greater  than  with  any  other,  and  th( 
asflorintions  tend  to  BOggeat  thi^  2-groiip  when*  it  woaU 
not  otherwise!  omir  tipontiint-ouHly.  Long  cxporiencv  with| 
doeks  that  vary  gi'eatly  in  their  rates  of  ticking  has  mnch  to 
do  vith  the  wide  limits  within  which  the  2  rhythm  is  possible.| 
The  3-gronp  i»  a  mure  rart^  form  of  t^roupluK.  and  only  a  fe 
sabjvcta  saocoeded  in  snggesting  it  easily.  For  that  roasonl 
it  is  not  sarprising  that  Iho  avi-ragc  tim^  of  the  dgroap] 
should  differ  greatly  from  the  others.  Then  tlie  power 
oarrj'  one  or  two  inipn'SKions  in  the  mind  iKgrpater,  and  thefl 
fan  bt!  Iitrld  long«T.  Tlir  hcIuuI  span  lor  two  clifkn  in  a  gire 
time  is  only  a  little  more  Ihnn  half  the  span  Tor  eight  die 
io  the  same  time.  In  the  first  caMt  almost  half  the  int«i 
is  a  patitMt  l>elween  the  groups,  and  in  the  second  the  pani 
takes  np  less  than  one-eighth  of  Ihe  interval. 

There  are  sflveral  facts,  as  the  records  hare  Khown,   thai 
tend  to  make  the  length  of  groups  vary.     Several  subject 
were  predisposed  to  groupings  by  four.    This  number  haal 
a  peculiar  charm  for  one  from  early  l»oyhood.    It  was  bis  Dumi 
her  in  Ht-hool,  and  ever  sjnw,  objects  that  were  grouped  bj 
four,  or  that  could  be  grouiHtl  by  four,  have  bad  an  emi 
attraction    for   him.       Four  impressions,  of  whatever  BOrtf] 
always  arrf^st  bin  attention.     For  this  reason  be  attempted 
group  all  mteH  by  lour,  even  though  it  required  atroug  efloi 
lo  do  so.     With  two  exceptions,  all  subjeetit  had  the  prevail- 
ing tendency  to  group  by  four.     A  second  fact,  which  fn- 
floenred  probably  the  grouping  to  some  extent,  was  that  whea  i 
a  subject  found  it  easy  to  group  a  given   rate  by   four  h^i 
became  somewhat  bubituatt-rd  to  a  4-grouping,  and  was  in- 
dined  to   group  (he  sueeeeiling  rates  by  four,  unless  they' 
diflered  greatly.     If  a  very  slow  rate  followed  a  faster  one, 
whit^li  ha<l  beeii  groaped  by  three  or  four,  the  snbiect  tended- 
to  imnginc  Intermediate  dieks  tietween  the  actual  cliukH,  andj 
Btlll  to  group  by  three  or  (our,  aa  the  case  might  be.      (  Beej 
the  records  ol  suhjeets  I,  0,  12,  13  and  17.)      Taking  all  the] 
forms  of  grouping  together,  tho  average  time  is  taken  to  fndi- 1 
cate  tho  normal  period  of  a  ware  of  the  attention  which  doea  ' 
not  exceed  gi-eatly  one  second.      A  spontaneous  e0ort  of  the  1 
atteniioD,  or  with  Wundfc  a  wave  of  apperception,  endnree 
about  a  second  or  mon-.      We  do  not,  however,  hold  that 
there  is  an  ah.solute  psychical  eonstaat,  oven  for  the  individual. 
Mo  Other  fact  is  more  certain  than  that  the  condition  of  titt 
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kbleet,  as  regards  fatiguo  and  preriouK  engnKemeot,  haa 

lo  do  with  ilie  rate  at  which  a  certain  proup  is  found 

^^ptowwnt  and  afireeablu.     (Set;  l.hcr  rtjcoifls  of  8iibic;ct8  1  aiid  3.) 

B^ore  leavinp  the   subjoet,    lot  ua  call  att43iition  to   the 

avera^s  for  groupings  that  ai-e  intermediate  Ixitwccn  two 

jknd  foQr,  tour  aud  ei{;ht>,  and  three  and  six.      The  averaifea 

^Jor  the  rates  at  which  these  groups  wore  obscrrod  lie  between 

Hiba  arcrage  rates  for  the  groups  between  which  they  stand. 

H    A  further  method  of  l«»tiiig  the  uormal  length  of  n  sponta- 

Hmobs  eSort  of  attention  was  sought  iti  tlii»  way.     An  arocnted 

"  M>and  t;v«;ry  sixth  or  pightli   was  introduced  into  the  series, 

antl   a  number  of  diflFercut  rates  were  tried,  nntfl  one  was 

foand  at  whtrh  the  group  seemed  moat  pleasing;  and  natural. 

U  ibe  rate  wa«  too  slow  for  easy  groaping,  the  .stibject  per- 

eetred  a  feeling  of  euBpense.    A  slower  rate  Rtill,  caused  the 

ptwp  to  divide  into  two  parts,  or  at  least  the  subject  felt  a 

Iflndeocy  to  divide  the  group.      A  still  Hlower  rate  generally 

aaaed  the  long  group  to  disappear  entirety,  giving  piMie  to 

I  QBmber  of  small  groups  whirh  weri>  equal  to  the  long  one. 

U  the  rate  were  too  faat  for  easy  grouping  by  six  or  eight, 

ih*  groups  tended  to  group  by  two  with  a  kind  of  pendutum- 

KVlsg  or  wave  like  muvemeDt..     Iteforn  trying  a  Bithjpet  npon 

'  aa  aoceotied  series  of  six  or  eight,  ho  wan  givm  a  number  of 

M  with  uniform  clicks,  beginning  with  a  slow  rate.      The 

Ijupoae  was  to  d6t<rmino  to  how  great  an  extent  the  form  of 

[pMfung  changed  with  diSerenb  rates,  when  they  were  given 

sacc«HKion.      The  n^fluKs  of  the  exj>eriment  with  a 

of  uniform  rates  are  given  in  the  Qrst  part  of  the  fol- 

»g  table.     The  results  of  the  experiment  when  every  sixth 

was  accented  are  given  in  the  Hei'ond  part,   and  when 

tftrj  eighth  click  whm  acoent«d,  in  the  tJiird  part : 


BHYTBU. 
AccBKTBD  8-Qboup«,  PaBT  111. 


»19 


.10. 


u. 


IS. 


lA. 


l-gronp. 


4-group. 


*ssr 


for 


.308 


4-groap. 

AcwnM 

dtotttrbbut. 

8-groap. 

Twi>4(raupt 

S-erOQp. 
Dbuateful 

r*«i!tiK  <>( 


.17 
4- group. 


S- group. 

ItMUlna 
tttoTt. 

8- group. 

At'ciimui 
i  \aUttbing, 

R- group. 

DiridM  luU) 
two  (•croup* 


.134 

Two 

4-gTOUpS. 

S-KToup. 
Hot 

WTrlfn^njf- 

8-  group. 

Not    lllMUOt 


8- group. 


S- group. 

Dtrlile*  Into 

two  4«Knipa. 

Sputtoo 

lOBf 


.118 

8- group. 


8-graiip . 

HArmonliNUi. 


8- group. 


8-groap. 

QruuiKi  nr 
two. 

S-groap. 


With  the  nna«ceated  series,  the  G-group  was  found  natural 
toriee  n«ar  tb*  rate  .167  sec.  "WTien  every  sixth  soand  was 
'meoied,  tta«  most  pleasant  mte  Tor  the6-gruLp  was  .167  s«o. 
Akilie  rate  .187,  tho  ti-t^roup^  i;ronp  by  two.  At  tfau  ratu 
JM  see.,  they  were  diffit'nit  to  gra^p.  Atslower  rates,  there 
«M  a  feeling  of  anspense,  or  the  group  tended  to  divide  Into 
(«•  3-|[roDtN».  or  the  subject  was  moi«  iuclined  to  group  by 
laor  in  spite  of  the  acoRnt.  A<M''Ording  to  this,  tJie  6-group  Is 
Imad  Diost  natural  and  pleasant  at  tho  rate  .167  sec.  By 
■aMplyiug  LhiH  by  six,  we  will  get  as  the  time  limit  for  the 
4-enKlp  1.002  sec. 

With  aniform  series,  the  8-i;roup  was  fonad  most  natural 
nd  plfssant,  once  at  the  rate  .'2QS  sec.,  once  at  the  nU«  .134 
Mt.  and  twice  at  the  rat«  .110.  Wboa  erery  righth  was 
aneeitfed,  the  6-group  was  found  most  pleasant  at  the  rates 
.1S4  mod  .116  sec.  The  average  rate  for  all  is  .130  sec-, 
vhich,  when  innlUplied  liy  cifclit,  giruH  1.04  sec,  the  time 
liait  for  th»  8-frroup.  The  difference  between  this  and  the 
Itee  for  the  6-group  ie  very  small,  and  at  the  same  time  they 
Sine  very  well  witJi  the  timt^s  (or  the  same  groups  in  the  pre- 
ddlac  table.  The  goncml  fact  of  (lertAiti  ntti^H  lx>ing  better 
lliptod  to  certain  forms  of  grouping  is  prirtty  wi^U  cHtablinhed. 
tUa  adapLatioQ  of  a  purlleular  form  of  grouping  to  a  certain 
Me  dep4-4ida  upon  the  fact  that  tbe  length  of  the  group  cor- 
mpofids  to  tbn  normal  period  of  a  wave  of  uttooliou.  The 
lack  of  adaptation  results  from  cutting  Bhort  the  normal  wave. 
Pbr  ■  fuller  aocouut  of  the  differeot  statee  of  foeluig  ariaiafc 
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wiUi  tliSerent  rntee  for  a  oortain  ^roup,  tbc  reader  is  r«i«t 
to  the  reconlB  of  tbo  ezperimeDta  apoD  subjecto  10,  11, 
audio. 

The  conscions  state  accompanying'  each  wave  of  attcrntioQ' 
gnutps  toK('MH*r  ur  uiiifii;^  all  the.  imjin^^Ntons  that  fall  within 
bhn  tempornl  pcrioil  of  a  wave.  As  the  rceolt  of  a  series  ' 
aUcntive  efforts,  a  series  of  auditory  impressiooa  takes 
form  of  a  iiequence  of  f;roups.  This  rhytlimicul  (i^Mnping  is] 
due  to  the  onifying  actmty  of  the  mind  :  it  is  an  attempt 
iX)iu;«iYe  a  series  of  sonnds  in  a  simpler  form.  When  tl 
mind  aots  npon  a  contlnaoDR  series  of  auditory  impreesionB^ 
itKi^nps  ail  the  inipreasions  that  fall  within  the  period  of 
wave  of  attention,  and  conceives  them  as  a  single  impretssioi 
or  a  nnity.  Bach  sucoMding  vare  groups  a  like  number, 
that  lihe  series  is  conceived  in  the  form  of  groops.  II 
single  iiitpre»<Jtionfi  are  Huiiarubed  by  a  gi-eattjr  time  inter 
than  the  normal  period  of  a  wave  of  attention,  euclt  imprt-tiftioi 
Klanddi  alone  as  Uie  sole  object  of  cons<^;ion8ni;ss.  Biit  whs 
bocomofi  of  the  series  when  the  rate  is  too  fast  for  rhythmic 
gronping  t  A  partial  answer  is  to  be  fonnd  in  the  fact  the 
the  clicks  show  a  regular  perloditr  rise  and  fall  iu  intensity.] 
There  watt  no  separatioa  anions  the  groups ;  no  definit 
natnber  of  impresgions  constituted  the  gronp.  The  Wew  toj 
which  least  objection  can  be  offered,  but  which  Ik  unaupiiorted' 
at  the  same  lime  by  any  positive  evidence,  is  that,  when  th<^{ 
sonnds  become  too  rapid  to  find  expression  in  muscular  ooQ-j 
tnutioDs  of  any  kind,  they  can  be  no  longer  separated  from] 
one  another  as  simple  impressions. 

The  most  rapid  rate'  of  voluntary  oontrol  is  abont  ten  perl 
second.    This  periodic  rise  and  fall  in  the  intensity  of  the] 
clicks  simply  marks  the  waxing  and  waning  of  the  att 
The  changing  intensity  of  the  sounds  indicates  the  cl 
degrees  of  deameaa  in  the  conscious  slate.     If  the  clicks  are^ 
separated  by  more  than  one-t«nLh  of  a  Kecoud,  the  groups  are  | 
separated  by  lui  inten-al :  at  leasl,  there  is  the  feeling  ol  an 
interval.    Below  this  limit  of  onetentb  of  a  second,  the  clicks; 
pret>«rve  their  individnal  character.     They  do  not  fall  saffi- 
oientJy  near  tog«rtlier  to  appeal-  continuous.     They  pr 
their  temporal  snocession,  and  as  before  appear  in  diflerenl 
strengths  according  to  the  degree  of  clearness  in  the  consdotu? 
activity.     The  conscious  state,  wfaich  seems  to  ride  upon  the; 
crest  of  the  wave — that  is,  appear  when  the  attentiv  e  effort  is  atj 
its  RtroiiKe.st — fade.s  ^nuliially  and  coawuves  the  lat^t elements^ 
in  the  group  with  less  cle«mess  than  the  first,  ami  with  the 
coming  of  a  new  wave  of  attention,  the  firt;t  imprest^ionis  laid 

' "  Soiuv  ItiHuimcea  which  Affeot  the  Rapidity  ot  Volontary  Move- 1 
meats."    P.  B.  Drenlar.     Am.  Jodk.  of  Psycboi..  Vol.  4,  p.AK. 
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lid  apoD  with  ^reab  force,  and  apiieara  nbronger  in  contnut 
vith  Uio  last  ID  tl)«  preooiljn^  frroup. 

TbiB  rfaythni  in  the  attt'tition,  and  hence  in  conscious  activ- 
ity, finds  its  fOiiiit*rpart  ia  the  uetivity  ot  tliP  nerve  cell, 
vMch  we  have  seen  rciipon  for  Ijf'lieving  wng  a  Bcrics  of  explo- 
■loiui--aD  alternation  of  purioilH  ot  activity  and  periods  of 
repose. 

Tlie  anbject  invites  speculation,  but  we  forbear  except  to 

L^ller  the  further  HupjMKition  tliat  with  ratHH  Klower  than  ten 

^pcr  Moood,  the  interval  or  pause  between  tlic  rbytlimical 

^noaps  marks  a  period  of  i>erfect  qnietnde  in  the  cell.     When 

^Pke  rate  reaches  ten  a  setrotid  or  more,  lliere  may  otill  I>b  a 

■period  of  absolute  inactivity,  but  no  less  interval  iluiu  a  tenth 

o(  a  second  can  rausu  a  real  break  in  tlie  (-on!<rtoiii,  utate  or 

M  tea  interval  t)econies  an  *' object  of  conscioa»D««8."     The 

titmgo  from  one  state  of  conscionsnesa  to  another  is  repre- 

KBted  by  the  revexHa]  of  a  muticular  moveBi(>Dt.     If  twtweea 

two  ImpteeBionB  there  is  not  eofficicot  time  or  time  equal  to 

the  reversal  of  motion  in  a  member,  there  is  no  consciousncfls 

of  an  interval  between  tlie  impressions.     The  thought  of  the 

iatanral  ia  a  deduction  and  not  a  Hcnsation  or  coQMcioiiK  fact 

—a  (art  reveaJed   by   the  immediate  tronsciotiK  state   itself. 

The  eooscioos  state  disappears  when  the  activity  in  the  c«ll 

«Mea ;  and  when  the  will  directs  the  att<ention  to  the  series  of 

JBpuwlODS,  the  coDKciouM  otate  t4>itdH  to  diaappear  wHrh  it 

kH«flecied  all  the  aut>ordinations  tltatore  possible  amonfrth« 

iBpressionM  tliat  Call  easily  vithin  the  normal  period  of  a 

«STe  of  attoDtioD. 

Another  pbenomenoo,  which  was  obHervod  by  several  snb- 
fttm  aod  by  the  ex|ierim€rnter  at  different  times,  was  the 
ipparent  slowing  op  of  the  rate.  The  reeling  was  one  of 
atreme  aospense,  and  was  described  as  "awful"  and 
"dmdtnl."  There  was  uo  apjmront  regularity  with  which 
tte  slowing  op  occurred  and  no  detiiiit^i*  time  that  tbu  ttn^ling 
hMed.  The  only  fact  which  was  observeil  eonceming  it  was 
vheo  the  attention  was  diverted,  the  feeling  disappeared. 
fierera)  suppositions  occur  to  us  as  explanations,  but  none  of 
then  aeems  to  Ite  completely  Hatiafaetory.  It  ap[)en.ri!i  to  be 
■on  In  the  nature  of  fati^'ue,  but  it  is  not  clear  why  the 
tepraaaion  should  seem  to  be  separated  by  longer  intervals. 
Tba  general  fact,  however,  of  time  passing  more  slowly,  when 
toe  la  Boffering  (roiii  latigue,  has  Ix-en  obnervtKl  frt-queutly.  A. 
■ore  probable  t<up|M>sition  is  (hat  it  indienles  a  kind  of 
tbytliin  in  (ho  voluntary  u&ort  which  dirnctn  the  attention  to 
the  soorce  ot  the  sound. 

We  have  now  to  ask  what  is  the  inherent  nature  of  a 
rhythmicaJ  gTOap»  or  what  is    meant   by    a   unity    among 
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a  niUDber  of    nDditor;  impressions.     What  relatioa   mi 
Uie    impneriODs    bear    to  one    uotlier  tbat    they    may 
fn^uped  togetlier  or  grasped  by  a  slni^e  act  ol  apperceptioni 
How  may  a  niimtx'rof  imprcsBionfibecomo  tbeobjc^tof  asinj^t 
Btato  of  COD  scion  sm'ssT     With  Pinto,  wc  ask  how  the  manj 
become  the  one,  or  with  Kant,  how  the  mind  makes  a  aoity 
oat  of  a  nuuiUold.    Upon  the  basis  of  this  study,  we  i^an  hope 
to  ansver  the  qnestion  with  regard  to  anditorj  impKAsioas 
in  a  »eqnence.      The  question  has  already  been  answered  tori 
sUnnltanoonB  soands — mnsical  tones — in  the  lawsotharmoity.f 
The  general  principle  as  laid  down  in  the  treatment  of  iioetrr] 
was  that  by  coordinating  and  KulK>rdiuating  the  elements  to 
ma  another,  unities  were  effected  among  them.     The  sanal 
prtndple  holds  good  here. 

From  thu  nature  of  the  apparatus,  only  cbangea  In 
intcnnity  of  the  clicks  coald  be  eSectcd.    For  this  reason  UM 
eabordi nations  and  roiinlinationH  among  the  Bounds  must  b«^ 
aeeompliflhed  through  different  intensitios.     Two  methods  fori 
determining  the   relations  of  the  soonds   in  a  group   witkl 
respect  to  their  int^nsitieti  were  employed.     By  the  HrMt  each! 
sabioct  was  asked  how  he  efleot«d  s  gronpiog  in  a  eeriea  of] 
soonds  which  were  of  nniform  int«ii.sity,  and,  if  by  aoceni,! 
what  sounds  in  the  groups  were  aocented.     By  the  seoond'j 
mi^ttiod,  the  subject  was  given  a  seiies  of  sets  of  sounds  of 
different  int«?nKitieH,  which  recurred  always  in  the  same  order, 
and  ho  was  asked  to  poiat  out  where  the  series  was  grouped 
— the  position  of  the  strong  and  weak  sounds  in  the  group. 
In  thiH  way  we  were  able  to  deteruiiuo  what  was  the  most  I 
natural  order  in  which  the  difierent  iateositioa  occnrred  in 
the  group. 

By  the  first  method,  it  was  determined  that: 

The  first  tiound  in  the  2-groiip  was  accented.  It  whh  possi- 
ble by  obje«rt.ive  suggeRtion  of  (apping,  orcounting^  or  by 
▼olnntary  effort,  to  accent  the  last  sound,  bat  no  subjecG, 
wonld  agree  that  this  was  the  natural  accent. 

The  first  sound  in  the  3-group  was  strongly  accented  and' 
ttie  second  slightly.  Occasionally  a  subject  found  it  easier 
to  accent  the  second  more  strongly  than  the  fitst,  bat 
this  did  not  seem  to  be  the  natural  way  of  accenting  tlie 
group.  It  was  possible  by  voluntary  effort^  or  objective  Mug- 
gestion,  to  change  the  pOHition  of  tlie  actiant.  Very  tew  snb 
jccts  found  it  easy  to  jcroup  by  three,  and  it  usnally  required 
a  strong  snggestion  to  start  the  group. 

The  l-groop  was  rery  generally  accented  npon  the  first  and 
third  sounds;  the  first  was  stronger  than  the  third.  Ther^ 
was,  however,  some  difference  of  opinion.  Several  Bobjectn 
ItHUid  it  easy  and  nataraJ  to  aooent  the  second  and  (otutii,  and 
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1ft  WBB  more  inrlinml  to  this  furm  of  accent  than  to 
.  other.  Bomctimcs  thcnt  ira»  only  a  tiinglR  click  accented, 
this  was  very  generally  tbe  first.  The  nccents  could  be 
,  TOlaDtarily.  The  reader  is  referred  to  the  records  of 
1,  2.  6.  7,  9.  10.  11,  13.  15,  16,  17,  20. 
Mo^t  Babjecto  pi^Iermd  a  grotipin);  by  foarto  on(>  by  three. 
,Wlim  the  attempt  «ii»  made  to  t4uggL'»t  a  3-f;roup  by  couatiag 
e.  Ibey  lelt  an  over-powering  tendency  to  count  one  or 
ira«'a  second  time.  Thus:  1,  2,  3,  1—1,  2,  3,  1—1,  2,  3,  1 
—or  1 ,  2,  3,  3  —  1,  2,  3,  3  —  1,  2,  3,  3.  The  former  vas  the 
Mora  common.  Snbjectg  I,  t,  7,  11,  13,  13,  16,  17  and  20 
■OBtioDed  this  phenomenon. 

The  D-group  waa  very  difficolt  to  aaggeat  and  maintain. 
Moct  subjects  declared  their  inability  to  get  nnrh  a  groupie;. 
8Bt4ecfc  11  naid  that'  an  extra  rXivk  would  atta<:h  JtHvlf  to  the 
(IMp  and  "poll  it  over"  to  a6-groQp.  Subject  17  mentioned  a 
iUOmt  iiikeooinenon.  In  coanting  a  5  group,  it  was  found 
aqr  to  «mphaalxe  the  first  aud  third  or  the  first  and  the 
iNffUi.  This  gav«  to  the  S-group  the  appearance  of  being 
eoaponiHled  of  a  S-sroup  and  a  3-groap.  Subjectu  10,  11,  12, 
Ifi,  16  and  tt  make  observations  on  their  attempts  to  snggest  a 

ne  6  and  S-groaps  were  generally  compounded  of  flmaller 
pottpa  of  two,  three  or  four.  The  6'gronp  was  composed  ol 
•n  3-eroapfl  or  sometimes  three  2-gTOups.  The  first  group 
to  the  6-group  was  more  emphatic  or  was  accented.  The 
^groop  was  compOBwI  of  two  l-groupfl  or  eometimes  lour 
l^roapM.  Sabject  13  thought  that  thu  intcnttiticH  of  (he 
noiids  in  the  8-groap  decreased  from  the  beginning  to  the 
ad. 

Bigber  groaping  of  these  groops  was  possible  to  gome 
•AtDt.  The  most  common  (orm  was  to  group  by  two.  This 
*■■  spoken  of  ati  the  prndiilnni-Hwiug  mnvrment.  In  this  case, 
Ott  firat  group  was  always  aocented.  .Subjects  I,  10,  12,  13, 
Kand  16  make  observations  upon  their  attempts  to  group  2 
ad  SgTonpii.  The  n-rord  of  subject  16  in  CMpccially  impor- 
tant. Several  were  anablo  to  gronp  4-groups  beyond  two,  on 
Ktonot  of  their  inability  to  keep  the  accents  clear.  In  general 
»U  BUbjectK  made  a  kind  of  Interval  between  the  groups.  In  6 
ud  S-groups,  which  were  compounded,  a  short  interval  fol- 
lowed each  smaller  group  and  a  longer  int«rr»l  followed  the 
*bote  group  of  six  or  eight. 

Various  methods  of  suggesting  a  grouping  were  employed. 
IW  most  frequent  mt^thnd  was  by  countlug  or  tieatliig  time 
lilfc  Uie  flngere.  Subject  17  says:  "Subjective  counting  is 
WMt  eflective,  or  this  assiatcKl  by  respiratory  strcsHnt  and 
probably  other  muscular  movements."      The  associations 
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which  the  sound  brought  op,  very  freqaentljr  SD^ested  a  form 
of  grouping.  The  clock  (various  kiodfi),  p«adulnm,  locomo- 
tive, coaioa!  itemlulum  and  revolving  wheel,  luakiug  a  certain 
Dumber  o(  souads  daring  a  revolution,  are  most  frequently 
mentioned  as  intlnpncin^'  the  form  of  grotiping.  Tbo  op4'-r»tor 
frequently  dlrootod  tbo  allcution  of  the  subjects  to  refipiration, 
or  asked  them  to  feel  tbo  pulse.  Most  of  the  subjects  iDoline 
to  the  view  l,hut  n-Kjiinilaoii  acwmmodatud  itttclf  (o  the  form 
of  grouping  that  was  found  most  natural  with  the  rote  tO; 
wbicli  they  were  listeoiDg.  Inhalation  and  exhalation  eacb 
lasted  during  the  time  of  »  l-group.  f  n  this  way  a  kind  of 
higher  grouping  was  accomplished,  for  tlie  clicks  heard  dar- 
ing inspiration  were  more  infmtte.  When  the  rate  waa  alo 
both  inspimtiou  and  expiration  were  accommodated  bo  thfl 
time  of  one  click. 

With  fattt  ratwt,  the  pnlite  acted  as  a  suggestion.     All  tfaa 
clicks  falling  between  two  heartljeate  were  grouped  together, 
the    click   coming  nearest  in  tim«    to   the  heart-lM-at  being 
accented.     Subjects  2,  i,  9,  19,  11,  13,  IG,  17  and  25  mak< 
observations  npon  this  eabject. 

When  thn  »ubj»-t(i  were  allowed  to  bear  the  souad  of  th«t 
ciironograph,  which  was  distinctly  rhythmical,  no  other 
grouping  was  possible.  Thn  reader  is  n^ferrcd  to  the  records 
of  fiubjut'ts  'i,  3,  9,  11,  16,  19  and  23. 

This  general  conclusion  seems  to  be  warranted  :     In  flii 
presence  of  any  fixed   rhylhm  within  limits,  or  of  objective 
suggestion,  the  scries  was  grouped  acconling  to  the  suggos 
tiOD)  and  it  was  found  ditliciilt,  if  not  impossible,  to  suggeet 
any  other  grouping.    The  grouping  would  follow  ibe  stronger 
suggestion.  ^ 

Certain  rates  were  more  favorable  than  otiters  for  volaotary 
changes  of  the  forms  of  grouping.  Subjects  4,  6,  13  aud  IIS 
mention  these  rates  respectively  as  especially  favorable  for 
voluntary  chaTigi^w  :  .323  sec.,  ..153  sec.  and  .268  »ec.  Sub- 
jects I,  2  an<t  lit  thought  tbet  the  grouping  changed  ca»ily 
when  they  were  latigiuHl,  When  s  very  weak  accent  was 
introduced  every  third  in  the  series,  subjects  4  and  13  did 
Dot  detect  the  accent,  but  grouped  the  series  by  tlirec,  and 
were  unable  to  suggt^t  any  other  form  of  grouping ;  bat  they 
eould  not  tell  why  the  scries  grou{>ed  this  way.  Subjecta  6, 
9,  11,  12,  13,  16,  16  and  17  make  obnervations  upon  easy 
changes  of  the  form  of  grouping. 

Tho  second  method  of  determining  the  nature  of  rbythmioal 
groups  wa«  to  give  tlie  subject  a  series  which  was  composed. 
o(  a  regularly  recurrent  set  ol  sounds  of  dlffeTcnt  iuteuKities. 
Seta  of  two.  three  and  four  diflerent  intensities  in  groups  of 
two,  three,  four  and  five  wore  studied.      Very  few  obsenra- 
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were  made  upon  5-groiips.      To  make  a  grapliic  repre- 
t30Q  otsQch  series  ol  sounds,  let  A,  B,  C  and  D  represeat 
fl^  four  intensities  of  Bonnd,  A  the  stt-oiige»t,  and  D  ihe. 
-weakest.     By  osing  only  two  Intensities  (A  B)  it  is  posHlblo 
,to  form  the  following  scrice  ol  Bonnds  : 

2-grODpa.  ABABABAB  (1) 


3-groDpa.         I 


4-groape. 


ABB 
A  A  B 


ABB    ABB 
A  A  B    A  A  B 


ABBE 
A  A  B  B 
A  A  A  B 


A  B  B  B 
A  A  B  B 
A  A  A  B 


Of  5-Kroup»,  tfaeeo  only  were  tried : 

ABBBBABBBB  (7) 
ABABBABABB  (9) 
AABABAABAB     (9) 

The  (laeetioii  waa  to  determine  where  tlie  mind  most 
lUtDTally  made  th«  diviwion  into  rhythmical  gronps.  The 
tnt  scries  might  divide  in  two  waye,  tbua :  A  B — A  B, 
ftr  B  A— B  A.  The  second  in  three:  A  B  B— A  B  B,  or 
B  A  B— B  A  B,  or  R  B  A— B  B  A.  Details  regarding  the 
Mkcn  are  nnneoeBKary.     Of  series  composed  of  three  intensi- 

the  foUowjng  out  of  aU  the  possible  forms  were  thought 

\  chuvcteristic,  and  wure  tried  : 


4-groap«. 


ABC  ABC  ABC 
ACB  AOB  AOB 

ACBC  ACBO  AOBC 


Of  Mrieii  of  fonr  inteDxities,  the  following  out  of  the  many 
jtmttti  torma  were  tried  : 


4-croQpa. 


ABCD    ABOD 
ADOB    ADOB 


la  the  following  tahle  arc  given  the  tbythmieal  groups  which 
' Mch  aablefrt  made  of  th«  series  upon  which  he  was  tried.  At 
the  top  of  the  table,  in  each  column,  an?  Intt^rM  whi(.-h  indicate 
the  order  in  which  the  di&crcnt  intcunitioH  recurred  in  the 
miona  series.  The  number  of  each  subject  is  given  in  the 
MMuad  oolamn.  If  a  subject  has  given  a  stronger  tutecsity 
to  •  dick  than  it  actually  possesKcd  (said  that  a  B  intensity 
«u  etjnal  to  an  A,  or  a  C  to  n  B),  it  is  print^nl  in  fitJl-facml 
typo.  Where  a  Bubject  has  remarked  npon  a  longer  interval, 
«HCr  following  or  prvcfdiug  the  strangest  sound,  this  la 
ladteated  by  placing  a  dn«h  either  I>efore  or  alter  the  stroDK 
s»BDd: 
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At  the  bottom  of  each  column  is  given  the  form  of  group 
which  in  gvaerally  mtuli^  vhen  the  KeritM  in  formed  in  the  way 
indicated  by  the  letters  at  the  top  ol  the  column.     Two  factors 
seem  to  operate  in  determining  where  the  series  shall  be 
dlTlded  into  grouptt.     Tbe  group  must  begin  either  with 
ft  very  iotense  sound  or  close  with  a  very  weak  one.      Tbe 
salqecb  Btrirejt  either  to  put.  all  the  cttroiig  ttoundtt  an  unar  the 
beginning  as  possible,  or  all  the  weak  ones  as  near  the  close 
M  poSBible.    There  are  three  casea  where  these  principles 
are  brongUt  inlo  utrong  couflict.     Tlie  Jii-st  is  whtre  ilie  Hcrie« 
is  pomposfid  of  three  intonaities,  io  the  ortler  of  A  O  B  or  0 
^B  A.     Either  the  stronpiet  cannot  come  first,  or  the  weakest 
Hlast.     The  weakest  generally  comes  last  and  the  strongest 
Bfteoood;    the  second   being  the   position   of   the  secondary 
■  aooent  In  a  musical  rhythm.      The  other  form  which  is  com- 
mon and  somet  imps  preferred,  pluces  the  strongpjit  first  and 
the  weakcT^t  second.    This  does  violence  to  both  tbe  weakest 
and  middle  intennitiefl,  by  placing  an  umurcenteil  sound  iu  a 
'      poattioQ  that  rMpiirfs  an  accent,  and  an  a4funt*?d  itound  in  a 
pUwse  where  an  atxMjnt  does  not  oci:;iir.     A  necondtB^eis  where 
the  series  is  composed  of  four  different  intensities  in  the  order 
of  A  D  C  B  or  D  C  B  A.    The  strife  would  be  greater  here 
tbaa  in  the  first  case,  if  it  were  not  for  the  fact  that  the  third 
position  may  fre<)neQtly  receive  the  sound  of  the  greatest 
inteoiiity.     The  moat  common  form  is  to  place  the  weakest 
sound  last,  and  the  strougeftt  in  the  third  place.       This  of 
courne  lenva^   the    first    plnce   occupied  by  an  nna4,>cent«d 
sound,  tbou>;h  this  sound  is  stronger  than  the  last.      BubJACt 
9  makes  ttie  strength  of  the  first  equal  to  that  of  the  second, 
and  thus  harmonizes  the  group  somewhat  with  the  i-gronp, 
which  is  formed  of  uniform  sounds.    The  third  oa»e  is  where 
^  tbe  series  is  formed  of  n  sequence  of  4-gronpH  of  three  differ- 
■nit  intensities,  thus :    A  C  B  C.    There  is  really  no  strife 
^here,  except  that  the  strongest  sound  often  apx>ears  in  the 
third  place.     There  are  some  irregularitieH,  bat  none  suflic^ient 
to  require  spctjul  notice.      The  general  principle  just  laid 
down  is  wfII  illustrated   in  Oie  last  two  forms  of  the  5-gronp, 
when  comjKisod  of  two  lutensities  of  sound. 

When  two  or  more  strong  sounds,  standing  together,  are 

>wed  by  a  weaker  sound,  tJie  sound  which  is  followed 

^mediately  by  a  weaker  one  appears  stronger  in  contrast 

Ith  the  following  weaker  sound  than  tbe  preceding,  which  is 

]y  of  equal  strength.     This  wiU  be  observed  in  every 

Titb  4gToapa  composed  thus :     A  A  A  B.      And  in 

one  c-ftsi^,  witli  ihn  Sgronp  comjiofied  thus  :     A  A  B.      The 

third  sound  in  the  4-group  aud  tbe    second  sonnd   in  the 

-group  appear  to  be  stronger  than  the  preceding  sound.     A 
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farther  fact  to  which  attention  is  called,  is  the  long  int«nral 
which  appears  between  the  ijroapB.  The  panse  seemed  to  be 
due  to  tln!  fact  that  a  long  ioterral  generally  precp<le<i  the 
a(x«iit^  HOund.     At  the  same  time  some  »tubjet-ui]  «Hi>ec'iall> 

10  and  15,  mak«  a  i^bort  interval  after  the  strongest  sound. 
To  nioftt  eubj(M;tt(,  the  atroDgoet  itonnd  secmrd  longer  than 
the  rG«t.  With  aome  this  waa  more  apparent  than  with 
othera.  Sabjecta  1,  3.  4,  10,  11,  13,  14,  IS,  24,  27  and  3S 
either  oonfoond  the  accented  click  with  a  longer  interval,  or 
make  the  lender  click  seem  longer  than  the  others.      Sobject 

11  speaks  of  the  elrongcBt  eoand  spreading  itself  over  the 
rest.  It  is  possible  by  voluutary  e^ort  to  avoid  the  illueion 
of  a  longer  interval,  either  precedingor  following  th(>  accented 
sonnd,  but  ordinarily  it  wa«  vcr>'  clear.  Wlii-n  the  stpniigth 
ol  all  Che  sounds  in  the  series  was  increased,  the  rate  seemed 
slower.  Sobject  27,  especially,  makes  this  obBcrvation. 
When  these  accented  3  and  4-group8  were  given  at  a  fast  rate 
(.134  sec.),  the  neparate  clicks  seemed  to  fuse  into  a  single 
impression,  which  grouped  gCBurully  by  tonr. 

The  different  intensities  of  sound  bore  no  special  relstioa 
to  one  another;  the  strongest  was  dearly  ditioerniblefrom  the 
second,  and  the  second  from  the  third,  imd  bo  on.  When  in 
a  series  of  impressions  o(  the  thinl  (O)  intensity,  the  strongest 
(A)  was  introdnced  every  fifth,  it  seemed  to  appear  as  aa 
extnuieomt  sound  which  would  not  group  with  the  otheni. 
(See  records  of  subjects  9  and  U).  It  appeared  from  several 
other  records  also  that  sounds  differing  greatly  in  intensity 
wonid  not  easily  group  together.  When  a  very  weak  accent 
was  placed  upwn  every  third  sound,  subjects  4,  13  and  others 
did  not  discover  the  accent ;  they  expressed  their  inability  to 

Sonp  the  series  in  any  other  way,  but  could  not  understand 
e  reason.  Subjects  13,  16  and  17  expressed  the  opinion 
that  strong  accents  were  disagreeable;  they  preferred  their 
own  accents  to  real  accents  of  any  strength.  Keal  accents  did 
not  seem  to  form  so  harmonious  a  group  as  did  the  accents 
which  tlie  subjects  put  in  themselves. 

As  a  farther  investigation  into  the  nature  of  rhythmical 
fptoups,  especially  with  reference  to  poeticjkl  rhytlims,  it  was 
proposed  to  employ  sounds  of  which  the  len^ith  or  endurance 
might  Im'  varied.  The  eJict  of  the  telephone  is  almost 
ln8tantan<K)UB.  The  disk  prolmbly  makes  a  very  few  vibra- 
tions. We  are  indebted  to  Dr.  E.  C.  Sanford  for  devising 
and  constructing  an  apparatus,  which  served  the  purpose 
admirably  in  some  ways.  The  principle  involved  in  this 
apparatus  was  simply  iDlerrupting  the  sonnd  of  an  electrto 
tuning  fork,  which  was  placed  before  the  opening  to  one  of 
Helmholtz's  resonators.     When  a  card  is  plac^  over  the 
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'opening  Into  the  resoiiBtor,  which  is  nc«r  s  tnaing  fork  of  the 
0aiD«  pitch,  the  sound  of  the  fork  in  rendorod  almost 
iiMadible.     Rc^Qlar  interraptioas  result  in  a  aeries  of  Dnlform 

■onnds  and  6ilence.s, 

Fiovsts  rv.' 


rvi 


For  this  eiperiraent  were  «<iaired  an  electric  tuning  fork 
and  a  net  of  diMks  with  notches  cut  in  the  circumference. 
The  resonater  rested  horizontally,  snpported  by  a  statlve 
near  the  edge  ot  a  »mall  tiibk,  upon  which  the  toning  fork 
w»)  iil.'u«d.  The  fork  and  the  resonator  were  placed  at  the 
Bune  height,  with  just  enough  spacp  (alratit  half  an  inch) 
between  the  end  of  the  fork  aud  the  oiHMiing  of  the  reso- 
nator to  allow  a  pa8telx>ar«l  disk  to  pass  without  interference. 
This  disk  was  about  twenty  inches  in  diameter,  and  placed 
at  just  the  proper  height  to  cover  up  the  opening  into  the 
resonator.  Notches  were  cut  in  the  circumference  of  the 
diak  in  such  a  way  that  when  it  was  revolved  the  opening 
Uito  the  resonator  was  now  closed  and  now  open.  Wtlh  a 
r^ular  rtvolulion  of  the  disk,  and  with  notthcs  of  an  equal 
nam  Iter  of  degrees,  and  ec|nal  spaces,  u  series  of  Bounds,  uni- 
form in  length,  pitch  and  intensity,  would  be  produced.  To  get 
•onnds  of  different  leiigths,  some  notches  were  made  to  cover  a 
greater  number  ot  degrees  of  the  circnmlereuce  than  otbens. 


■'Hilfl  T«preHota  the  apparatna  as  it  haa  einc«  l>een  perfoeted  by 
Dr.  Sanford. 


M  BOLTOS : 

Tte  mmmbtr  of  d^Btaaa  la  Mae  chm  «m  tviee  dtua  ol  ochen- 
Bf  oMtiiv  tt»  BoCekM  vpoa  tbe  a>c  ol  ■  eird*,  aad  st  ]a»t  i 
■■■ciiBk  dcvlfc  to  eofwer  a  part  o(  Ihe  otwfpiag  olbbe  r»o 
— ■■r.fcwpaMflifatotliirfii—e  AftrtwgikottbawoittiK'e. 
wd Uw fet m soBad «C ka*  kmmmttj.  This  eaTetbeeOeet 
of  aa  aecaaft  apoo  eertaia  aooada  by  wraktnmg  otliera. 

Tba  toOoviag  aiv  tbr  tanw  gC  dida  that  wars  tbooght  u 
be  chaneteriMk.  Jul  rmuw^  apwe  wm  left  betweea  the 
■tt>ehM  to  easae  a  ^kmet  in  the  aoaod  of  the  foil:.  Tbe 
apaeea  vcre  alwaja  ol  the  aaBM  aoadi^  of  d^rees  in  a  girm 
disk.  "SotAea  vei*  cot  is  tbe  eircnsifeRDOM  ef  the  duks 
asftiUows: 

1.    T«o  ao>ebm,  each  eC  150  degrees.    One  aceeoled.         | 

3.    Oae  aetab.  S»  dcczees.  aad  one.  100  decrees. 

3.    Oae  aotab,  «00  dagwea    aiwantfrt    anil  one,  100  de 


Tbe  sikaces  of  10 


4.  Three  notcfaes,  eacb  of  100  derrees. 
IL     Three  aotebrs,  each  of  66  drgiecs. 

oQ^ieee. 
<k    Three  Doicbes.  each  ot  100  defreea.     One  aooeobed. 
7.     One  notch.  130  dggreea,  and  tvo,  cadi  of  60  degrees. 

5.  One  notch.  120  degreea — aooeDt^d— and  two.  each  of  60. 
9.     Foar  notchea,  eaeh  of  00  degrees.     Strong  acc«DC  apOD 

the  &rst,  and  veak  «poa  the  UUrd. 

TbeqaestioD  waa  to  determine  wher?  the  rfaythmioal  groa|» 
began,  «itti  the  long  or  th«>  Kliort  Koniids.  As  the  pause 
between  the  Paci-cesirc  »onodtt  waa  the  same  length,  it  Ja  a 
matter  of  interest  to  detenaine  what  effect  the  rhythmical 
groap  had  apon  the  paase  coming  after  the  sonad  with  which: 
the  group  dotted. 

Tbe  resalts  of  the  experiments  with  the  different  serieH  of 
sonnds  prodaoed  by  Che  disks,  as  described  attove,  are  given 
in  the  following  table.  A  loag  sound  is  indicated  by  a  capital 
letter,  and  a  short  ooo  Iiy  a  .tmall  letter.  I u  disk  9  the  ac- 
cented  sounds,  which  were  of  different  intensitiee,  are  repre- 
sented, the  stronger  by  a  bold  fnrt'd  A,  and  the  weaker  by  a 
bold-faoed  B.  An  accented  soond  is  ^ven  in  [oll-fneeil  type. 
In  turning  the  disk,  the  operator  80n^ht  to  keep  a  uniform 
speed  at  a  moderate  rate — about  one  turn  to  tbe  second : 


i 


L                                                                     VnTTHM.                                                         3S1              H 

a-Oaocn- 

l-Om&ort. 

«-OMn». 

1 

s 

1 

4 

a 

• 

T 

t 

9 

A  A 

A  a 

Aa 

AAA 

AAA 

AAA 

A  an 

Aa  A 

A  AB  A 

a  A 

aA- 

AAA 
A  A  A  A 

AAA 

A  A  A- 

aa  A 

aaA 

Hi   lA  A  A 

Aft  Aa 

A  A  A  A 
AAA 

AAAA 

A  a  a 

a  a  A 

aaA 

A  ABA 

a  A 

aA 
aA 

AAA 
A  A  A  A 

A  A  A  A 

AAA 
AAA 

aa  A 
aaA 

aaA 

B  A  A  A 

aA 

A  A  A  A 

AAA 

aaA 

BAA  A 

B      AA 

A  a 

Aa 

A  A  A  A 

AAA 

AAA 

A  a  a 

A  a  a 

A  A  B  A 

■    AA  A  A 

AAA 

^b     AA 

a  A 

AAA 

A  A  -A 

aaA 

aa  A 

A  B  A  A 

■PFai. 

a  A 

a  A 

AAA 

AAA 

aaA 

Ua»a 

A  A  A  A 

•  A 

No  group 

aaA 

il 

a  A 

a  A 

AAA 

aaA 

1 

A  A 

a  A 

a  A 

a  A 

A  A  A  A 

4-gTOUp 

AAA 

AAA 

aaA 

aaA 
aaA 

A  A  B  A     1 
A  AB  A    1 

A  A 

a  A 

AAA 

aaA 

a  A 

3*gToap 

1 

Soraal  facta  are  to  bR  observed  in  this  tab1t>.      First,  a           J 

•arias  of  eoaoda  of  amform   length  and  iutonsity  may   be          1 

^roaptd  by  two.  three  or  four.       With  disk  No.  4,  while  the           1 

mosi  comuiOD  form  of  |jroupiD<,'  wa8  by  thre«  or  four,    by           1 

tarnbu!  verr  »1owIt  it  was  iKtftBible  to  t:roui>  by  two,   or  by     ^^^ 

mrriPJt '»"*'"■   '"  (Ji-*""!*  tiy    «iv   .ir   ^i^lil        W  Uli   N'n    I   il.  whm     ^^H 

aaay    lo  groop  by  two  or  four  by  tarniag  mlowor  or  taster.          V 

Wben  disk  No.  9  waa  tamed  at  a  slovr  rate,  the  sounds  were           1 

fiDap«d  by  two,  at  a  fOHter  rate  by  four,  and  at  a  Atill   faster           1 

rakt  the  i-groaps  were  gTonp«d  by  two  or  by  four.                             1 

Sseond,  ■  more  inbeose  sound  occurring  regularly,  imposes          1 

m  fronping  aooordlog  to  the  number  ol  sounds  between  the           I 

aoDBObi.    Tht  acconted  sound  cotnes  first  in  the  2  and  S-groaps,           ■ 

aid  In  the  4-groap  thn  first  and  third  rntwive  acoeut«.      The          fl 
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ThinI,  a  longer  Honnd  occnrrinR  riignlarly  io  the  series, 
imposes  a  grouping  according  to  the  number  of  Hoanda 
between  the  longer  onee.  The  long  Boand,  as  a  mle,  is 
tti«  lout  in  the  group,  and  In  frequently  accented.  It  was 
possible  for  most  subjects  to  change  the  p]a««  of  the  long 
Boand  to  the  first  of  the  gronp,  but  with  the  exception  of 
subject  11,  it  was  difficult  to  keep  it  at  the  boglnuiiig  of  the 
group.  Most  aubjects  i^rnarked  upon  the  long  interval  or 
pan.se  which  Hi^^im-il  to  follow  iht*  long  Hound,  and  (or  this 
reason  it  was  found  diffleult  to  make  the  close  of  the  group 
oome  at  any  other  place.  When  the  attempt  was  made  to 
begin  the  group  with  the  long  sound,  tlie  preceding  group 
vould  not  eeem  to  separate  from  the  following;  the  two 
would  mn  togethi-r  and  become  indiMtingtiirihable.  Tn  the 
telephone  experiments,  when  a  subjeict  attempted  to  suggest 
a  3- gronp,  which  was  accented  npon  the  third  by  counting 
one,  two.  fhrnf,  emphasizing  ihrw-,  it  rwjuired  the  closest 
attention  to  make  the  group  close  with  three,  for  the  ompbatio 
three  would  Ix^gin  the  group  thns  :     Three,  one,  two,  etc. 

Although  it  was  impossible  to  control  the  rat«,  taoter  rates  _ 
than  common  caused  these  groups  to  gronp  by  two  or  (our.      ■ 

The  accented  long  sound  frequently  appeared  more  pro-' 
longed  than  the  unaccented  sonnd  of  the  »ame  length ;   the 
accent  had  the  eflrct  lx)th  to  increase  the  length  of  sound  and 
of  the  interval  which  followed. 

When  the  short  sound  in  disk  >'o.  2  and  the  last  short 
eonnd  in  disk  No.  7  wi-rv  accented,  the  accenhnl  sound  always 
came  first  and  the  lonR  sound  last.  It  was  more  difficult 
with  this  arrangement  to  place  the  long  sound  first  and  the 
accented  last,  than  before. 

Tlie  results  of  this  exjwriment  confirm  in  part  the  rcfiulte 
of  previous  experiments  concerning  the  nature  of  rhythmical 
gronpR.  First,  the  accented  sonnds  occupy  the  fimt  place  id 
tht!  ^roup.  Second,  the  weaker  accent  comes  upon  the  tbiid 
sonnd  in  the  4-group.  Faiit  rates  with  ancente<l  groups 
cane«d  them  to  fall  into  higher  groups,  first  of  two,  and  iJieo 
o(  three  or  four. 

Viv.  come  now  to  the  consideration  of  the  natare  of  the 
rhythmical  group.  'Ilie  general  principle  is  this :  In  a 
series  of  auditor}-  imprc««ion«,  any  regularly  recurrent  Im- 
pression which  is  different  from  the  rest,  sobordinatee  the 
other  impressions  to  it  in  such  a  way  that  they  fall  together 
.  in  groupN.  If  Uie  recurrent  dltlereuce  Is  one  of  intensity,  the 
stxiDgCflt  impression  comes  firet  in  the  group  and  the  we«kfr 
ones  after.  If  (he  n^urrcnt  diHcn;nr«  is  one  of  dnration.  the 
longest  impression  comes  last.  These  rules  of  coui-se  bold 
good  only  within  the  limits  spoken  of  above.  When  the  Im- 
preesiODB  are  uniform  in   length  and  intensity,   the  mind 
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cnloroe*  ft  Kronping  by  giTing  fictitions  TalncB  to  the  imprea- 

■ions,  generallr  with  rcApect  to  inlenttity,  hnt  ttometimes  with 

refpe-ct  to  ilaration.     At  the  rate  .795  sec.,  the  mind  intenai- 

fies  overy  other  sonni],  so  that  the  eeriea  is  grouped  by  two. 

Hie  secood  Rouud  in  the  group  is  subordinattHl  to  the  first. 

At  the  rmt«  of  .460  sec.,  the  mind  finds  it  caDy  to  groap  a 

aeriee  of  auditory  impreKsions  by  three,  by  intensifying  the 

firat  greatly  and  the  seeond  Bligbtly.  so  that  the  neoond  is 

aaboi^inated  to  the  firat  and  the  third  to  the  second.      3Ioro 

than  threes  def^rvea  of  inivnHity  do  not  api^ear  together  in  the 

order  of  their  intensitiee  in  a  seriee.     In  groiipiug  by  foar, 

which  take»  place  t^ncrajly  at  the  rat«  .307  sec.,  the  uiind 

■ceentK  the  first  strongly  and  the  third  slightly.      The  sepond 

attd  fourth  impreesions  n.re  generally  of  the  same  intcueity. 

If  tbere  ig  any  diffcrdu'e  In  liit«roKity,  the  HtK-ond  is  stronger 

than  the  fourth,  bnt  it  \s  always  less  than  the  third  or  the 

frtt.     It  voald  appear  from  this  that  the  4-group  is  cora- 

poanded  of  two  2-groups,  or  it  may  perhaps  ariHe,  as  Haupt- 

u&B  aaye  ia  bis  "NatarderUarmonik  und  Kytbmik,"  from 

t  combinmtion  of  tvo  3-group:4.      However  this  may  be,  the 

(■grOQp  does  appear  as  a  harmonious  and  organic  unity  in 

ilMlf.     Given,  then,  a  Brries  of  imprensions  which  is  made 

ip  of  three  or  four  intensities*  recurring  an  a  sfHinenre  of 

lijQre,  the   mind  diviiien    the  series  into  rhythmical  groups, 

■batever  may  be  thi;  arnuiKcracnt  of  the  intensities  in  the 

•cqoeace  of  foar,  so  that  the  impressions  arc  euhoi-dinat^Ml  to 

4fte  another  &s  nearly  as  possible  from  the  begiuuing  to  tho 

ad.     The  effort  In  always  made  bo  Hubonlinatf*  the  last  im- 

prccsions  to  rhe  first.    The  same  holds  good  for  serieu  which 

ire  made  up  of  secinencpn  of  two  or  three.      In  a  sequeno«;  of 

twofi,  only  two  Impressions  can  recur;  the  stronger  ih always 

int  in  the  group.      In  a  sequence  of  threes,  tlic  grouim  may 

contain  two  or  three  different  iulenKities.  but  the  mind  always 

divides  the  series  in  sucli  n  way  that  either  the  strongest 

eomee  flrat  or  the  weakest  last. 

W^en  the  series  is  eomi>oited  of  tmpressfons  differentin  dura- 
tion Ctbe  longer  impression  twice  the  length  of  the  shorter), 
recarriog  in  a  seiinance  of  twas,  the  mind  gronps  the  series  by 
two,  placing  the  longer  impi-cssion  last,  and  at  tlie  same 
time  (jives  to  it  fre<|aently  a  greater  intensity.  When  the 
aerM*  la  composed  of  a  sequence  of  threes,  one  long  and  two 
IhOrt,  the  mind  groups  the  serieg  by  three,  placing  the  longer 
Maud  last,  and  at  the  same  time  giving  to  it  also  frequently 
a  greater  intensity.  The  order  of  Kubordiiiation  in  here 
rwersed.  The  more  important  element  iu  tiic  group  cornea 
Imc  For  this  fact  we  can  offer  no  pxplanation  n{>on  purely 
pajchological  grounds.  The  fact,  however,  is  interesting  for 
ica   cooDection  with  poetry.      Although,  as  we  have  seen. 
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English  poetry  in  ite  early  biaU>ry  ooDtAioed  feet  accented' 
upon  the  firnt  syllable,  tlie  most  common  foot  ia  modem 
poetry  19  acconltd  upon  the  Inst  syllable.  What  formerly 
was  the  begiimh  g  of  the  foot  is  now  the  end.  Tn  the  experi- 
inental  study  wl>li  long  and  abort  Hounda — these  correspond 
to  syllables — aU  the  sabjects  found  great difficalty  in  not  mak- 
ing n  pause  after  the  long  Koaiid,  which  ccmpbllud  them  to 
begin  the  gi-oup  with  the  short  sound.  It  was  impossible  to 
avoid  this  pause  or  to  make  another  after  the  t^hort  sonad 
equal  to  it,  although  the  interval  in  every  case  was  the  same. 
Upon  this  basis  and  other  fa<rt«  mentioned  above,  we  are  able 
to  lj».t«  onr  answer  to  the  question  whether  there  is  a  foot- 
division  in  English  poetry.  Although  the  long  and  short 
syllables  do  not  stand  in  the  absolute  relation  of  two  to  one, 
yet  the  Hyllables  do  differ  in  length  and  in  intensity  of  accent, 
and  (or  that  reason  they  tend  to  fall  together  in  groups.  The 
acmntftd  syllables,  like  the  accenteil  souml,  will  seem  to  be 
longer  than  the  uiia^^t-'cnted.  and  in  uttering  theiu  the  H[>eaker 
will  prolong  them  still  farther.  Series  of  ^ytlablcs,  then, 
wbli^h  are  arrangf^d  with  n-fcrentHr  to  tin;  n^gular  rernrrt^noe 
of  the  accented  syllables  will  lall  into  groups,  and  since  the 
acrent«d  syllables  are  longer  than  the  unacrented,  a  pause 
will  be  felt  after  the  long  syllable.  To  use  the  Latin  termi- 
nology, the  most  natural  foot  mnst  be  either  iambic  or 
anapu«ttic.  ThiK,  howevfr.  ne^Mus  to  t>!  due  largely  to 
motlern  ways  of  utterance.  In  order  for  a  word  to  be  intelli- 
gible, it  must  be  distinctly  and  carefully  enunciated.  In  the 
early  history  of  poetry,  it  w«*i  always  recited  in  highly 
emotional  states ;  wonls  were  not  articulated,  they  were 
houttnl.  The  line  of  poetry  was  little  more  than  a  series 
of  strong  and  weak  sounds,  which,  wo  can  argue  upon 
the  basis  of  our  experiments,  woald  be  grouped  with  the 
strongest  first  and  the  weakest  lust.  In  the  change  from  the 
merely  emotional  shout  to  articiilatetl  ntteranoe,  the  character 
of  the  foot  changtHl  from  one  which  was  accented  upon  the 
first  to  one  which  was  accented  upon  the  last. 

We  come  tiow  to  the  subject  of  mnsoular  movemeat«  and 
tJicir  relation  to  rhythraM.  Most  Nuhjwtn  Eclt  themselves 
impelled  by  an  irresistible  force  to  make  mnsculnr  move- 
ments of  some  sort,  accompanying  the  rhythms.  If  they 
attempted  to  restrain  these  movements  in  one  muscle,  they 
were  very  likely  to  appear  somewhere  else.  Wandt'  8fty« 
that  the  inteuHive  ulang  cfanngc-  has  its  ueansKt  pattern  in  the 
Bcnisalion  of  motion.  A  corresponding  rhythmical  series  of 
motions  associates  itself  In  dancing,  marching  and  t>eattng 
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with  almost  irresistible  force  to  the  changes  ot  strength 
!o  the  clang. 

The  moet  conunon  forms  of  muscalar  moremcDt  were  boat- 
ing time  vith  the  foot,  nodding  the  head,  or  swaying  the  body. 
SabJectB  3,  10  and  17  accompanied  the  rbj'thmlcaJ  ^roupiag 
hj  mnscalar  contraction  of  the  diaphragm  and  chest,  and  it 
WBs  exoe«Itnf;1y  diflleulL  to  reMtruiu  theiii.  Other  Hiibjn^ 
eoanbed  inaudibly  or  mnde  the  proper  mascular  adjustments 
lorconnting.  SliRlit  or  nascent  muscnlar  contractions  were 
Wl  in  the  root  o(  the  tongue  or  larynx.  Most  Kubjects  were 
OBConsciooa  of  tlieir  muscular  movements  until  their  att«Qtioa 
*aa  callfMl  to  Uiem,  and  xnbject  15  never  became  4X)nscious  of 
the  rhythmical  contmctions  in  the  eyelids.  When  he  was 
asked  to  restraia  all  mnscular  morements,  he  found  great 
dUBenlCy  In  malntaliiluf;  the  rbythmtcal  grouping.  Thitt  fact 
7u  remarked  upon  by  other  subieets  also.  The  reader  i» 
.Trlprred  to  the  m-ords  of  wibjttcts  2,  :t,  7,  9,  10,  11,  12,  13 
ud  15. 

Of  the  same  nature  as  muscular  movements,  are  the  asso- 
datiou-t  of  varloiiK  uhjM'tH.  Most  Kubj»?ctK  vtHualized  the 
padnlam  and  cloctig,  large  and  small.  Several  referred  to 
tie  conical  pendulum,  striking  three  or  four  times  in  a  swing, 
and  others  to  revolving  whoele.  Snbject  14  visualised  a 
nriee  of  dots,  and  aobject  R  at  one  time  an  undulating  line, 
ud  ml  another  an  ellipse  with  four  dottt  placed  njion  either 
dde.    Subject  15  made  a  color  (waociatlon. 

The  question  we  have  to  decide  upon  is.  are  these  muscular 
anemeuta  and  a^sociationH  the  result  or  the  couUitiou»  of 
rhythmical  grouping  f  With  Ri hot  we  accept  witboat 
tion  the  latter. 
Ribot  atatOB  thiu  principle,  "Every  intellectual  state  la 
accompanied  by  physical  manifestations.^  Thought  is  not — 
aMnaoiy,  troiA  tradition,  still  admit — au  event  Inking  place 
fal»  porcly  BUi>erBensnal,  ethereaJ,  inaccessible  world.  We 
ahaU  repeat  with  ^■ti-hcnofl,  '  No  thonght  without  expression,* 
that  is,  thought  is  a  word  or  an  act  in  a  nancent  stat«,  that  la 
to  aay,  a  commencement  of  niiiHciilar  activity."  Each  im- 
prasalon  ah  il  eiifrs  into  cousciouMot^K  t^^mln  to  tind  (>x]>res- 
■ioa  ID  a  muecntar  movement,  but  the  intensive  changes  in 
Ibe  series  of  impressions  prodnce  corresponding  changes  in 
Cbc  iatenslty  ot  the  senaations,  wbich  rnuHt  find  expression  in 
dlfler«ot  degrees  of  muscular  activity.  In  order  to  express 
IbMe  diflereut  dvf^rees  of  Ki.-iiMution,  the  mnscular  movc.meutM 
«mt  ri««  above  the  merely  nascent  BlAt«  in  wuich  they 
Mdioarily  occur,  and  manifest  themselve-s  in  visible  mnscolar 
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jQOveaienta.  The  t*>ii(leocy  for  Beosation  to  Snd  expr^aelo! 
in  visible  inafi«Tilar  movcmcots  ia  Rtron^er  with  ciiildrcD  and 
primitive  peoples  than  it  is  with  bigb].?  civilized  and 
eapeclally  well-traliied  persous.  With  tlie  latter  rlaee,  mas- 
calar  tuovemeaLa  iuH.-oiupiknyiDg  aU«utioQ  do  not  so  easily 
rise  above  the  naACROt  Htate. 

Exact  coordinations  of  BouadB  witli  regp«rt  to  intensity 
dlQlcQlt.,  for  the  reaeoa  that  great  degrees  of  difference  niDSt  be 
allowBiI,  that  two  Roimdti  may  be  diHcrimiuated.  Thi»  is  proved 
byth«if»<rtUmt  bit;hei(,'i-ouping8  0(4-Kroup8aredi(lidilt,  forthe 
rOAMD  that  the  difliTenct^  in  thi-  nccf-nte  ntnoot  be  kept  uloar. 
Groups  of  i;ix  aud  dt;ht  are  difflciilt  booaiiHe  the  djfifrent 
degrees  of  intensity  retfuire^l  c-annot  be  discritiiiuated.  Pitch 
obangeH  an*  mtu-h  more  «uMily  dioiTitiiinat^d,  and  more  exaot 
oodrdinatiOQs  are  posHible.  They  find  their  expression  in 
different  degrees  of  tension  in  the  mnscloH  of  the  larynx. 
With  lafit  rat«8  the  inteost^u  chauKos  recur  more  mpidly, 
and  bciiee  eall  for  more  rapid  tnuscnlar  movemontf*.  On  this 
Mconnt  the  faster  rHt*w  wen*  found  exhilarating  and  animating^ 
and  the  slower  rates  drowsy  and  soporitic. 

For  the  same  reason,  sabjert  \2  lonnd  that  a  change  from 
a  3-((roiip  to  a  t  group  gav«  rise  lo  a  feeliuy  of  a  slower  paoe. 
Within  (t-rtain  limits  the  mind  can  easily  aoroHiinodatp  it«elf 
to  changes  of  rate.  A  rat«  which  Heemetl  unpleasantly  slow 
or  last  at  first,  became  in  time  pleasant.  If  the  rate  ia  slow. 
tho  grouping  which  ia  first  suggesteit  is  accompaaled  by  a 
feeling  of  suHpenRi* — subject  11  Hatd  the  i^roup  broke  off  with 
a  "deAd  end'' — but  if  it  is  fast  there  in  a  straining  after  a 
longer  group,  or  perhaps  a  hurried,  animating  feeling  which 
beoomeit  monotonon«.  If  a  Rubjoct  maintained  a  2-group,  for 
instance,  with  a  rat*-  which  was  naturally  too  fast  for  group- 
ing hy  two,  it  IjeramK  exceedingly  uionotonuuN  in  a  sliort  time. 

If  the  lenjftb  of  the  group  corresponds  to  the  normal  wave 
of  attention,  the  grouping  gives  rise  to  a  feeling  of  satisfactioo 
and  lepoAe.  There  iH  probably  not  an  absolute  p8yehic  con 
Btaut  in  atlontiun  wbicli  admits  of  no  variations  without  feel 
ings  of  dissatisfaction,  but  within  limlt^t  a  (ronituint  is  easU 
established,  which,  if  changed  gnMhially,  accommodates  ilae' 
to  a  longer  or  a  shorter  interval.  A  sudden  change,  however, 
cannot  ttikn  place  without  ditticully.  For  this  reason,  if  the 
gronping  (^iilorc*^  by  an  irregular  recurrence  of  an  accented 
sound  change  rapidly  from  ouk  form  of  grouping  to  anotbOT, 
it  gives  riHe  to  an  alternation  of  feelings  of  suspense  and 
stxainiug  which  no  one  fails  to  perceive.  The  same  phenom- 
enon would  arise  if  the  temporal  sequence  of  the  impressions 
were  irregular.  Either  it  woald  be  necessary  to  group  now 
by  three  and  now  by  four,  or  by  two,  that  the  interval  betv< 
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the  BDOoessiTe  accents  should  be  the  same,  or  there  vonld  be 
M  AltenutioD  of  feelings  of  BuspeoBe  aad  of  Htrainlne  to 
■ifDtehl  a  icronping  by  three  or  any  other  number.  When  the 
fflM  WH  chonffini;  rapidly,  as  it  did  JuBtaftor  tbechronoscope 
VIS  8feart«tl  (it  regQired  ordinarily  about  two  minnteis  for  the 
^ranosoope  to  attain  its  full  speed),  subject  4,  especially, 
tad  others  remarked  upon  the  diagrecablv  effect.  The 
Mtoramodation  to  any  form  of  grouping  within  certain  limits  is 
Miy,  proridinf:  there  ie  a  perfect  regularity  in  the  sequence. 
Tbe  scceote  muat  recur  at  r^fular  intervals,  and  tliR  number 
of  intf^rmediate  impressions  rttmuin  tbe  8:im«,  or  there  is  no 
iwUog^  of  rhythm.  When  a  slow  rate  yraa  succeeded  by  & 
tMter  one.  it  gave  rise  generally  to  a  disagreeable  effect ;  but 
IftUme  the  aubJ(M>t  could  accommodate  himself  to  it.  Subjects 
{,  8  sod  1&  make  observations  upon  thitt  point.  Subjects  2 
ud  S  were  greatly  puzzled  overa  Q-group  which  was  accented 
OB  the  first  and  third  sounds.  They  attempted  to  group  by 
two  and  by  three  alternately,  which  gave  rise  lo  a  very  disa- 
gneable  feeling.  When,  howcwf-r,  they  graspi^  the  regular 
Mltieooe  of  fire,  the  disjignM-Hbh;  fw;ling  passed  away. 

When  a  longer  interval  was  introduced  into  tbe  series,  the 
tepnaaloDB  coming  betweeD  tbe  long  intervals  fell  together 
illoa  cronp.  but  they  did  uot  form  an  organic  unity.  There 
TM  no  pleaiiare  in  such  a  rhythm.  Something  seemed  to  l>e 
iMlted  for  in  this  longer  iuterral  which  waA  wanting.  When 
tbe  rsto  was  made  very  fast,  the  impressions  between  the 
leag  interval  seemed  to  fnse  together  into  a  single  imprt'^slOD 
id4  then  to  group  by  two  or  four. 

lliis  general  principle  may  tie  stated  :  Tfie  coneepiioti  of 
i  rkythn^  deinandi  a  perfecth/  regular  seguence  of  im- 
\fnmtonM  \eithin  f/ie  limits  of  ahouf  I.O  Ktc.  and  0.1  wc. 
J  mtrmber  of  the  sequence  may  contain  one  or  more  simple 
impreseiom.  If  there  are  a  mimber  of  impressions,  they 
.wuiy  utand  in  any  order  of  arrangement,  w  even  in  a  state 
cf  confveion,  but  each  member  of  the  sequence  must  be 
rxaeily  the  same  in  the  arrangement  of  its  elements. 

Tbe  application  of  this  principle  to  poetry  dcniaods  that 
the  aoceote  in  a  lioo  shall  recur  at  regular  intervals  ;  it 
nqsiiea  also  that  the  sacoessive  feet  in  a  line  shall  \m  of  pre- 
cinly  the  aame  character.  The  introduction  of  a  3-syllablo 
look  into  an  fambir.  verse  is  allowable  on  this  condition  only, 
that  the  3-8yllable  foot  can  be  read  In  the  same  time  of  the 
two,  so  that  there  shall  be  no  disturbance  in  the  temporal 
sequence  of  tbe  accents.  This  foot  affects  the  rhythm  in  so 
tar  only  as  it  changes  the  character  of  one  member  ol  the 
■eqDcoce.  This  is  an  actual  disturbance  to  the  rhythm,  but 
tt  it  allowable  for  the  purpose  of  emphasis.     The  frequent 
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use  of  sach  a  foot  would  be  fatal.     Foe's  principle  t 
regralar  foot  tnoHt  (wiitione  long  enoagb  in  the  line, 
finfficlentJy  prominent  in  tlie  veree  to  tborouglily  eHtabiisb 
itflelf,  is  perfectly  valid.     In  a  musicnl  rhythm,  however,  the 
nitHHurcH  niny  vnrj'  with  (x-rtain   rpstrtrtioDK  in  the  arrange* 
mcnts  of  thoir  eloinonte.      But  it  is  juat  this  variation  whlrli 
constitiilee  tlie  nielofly  to  a  certain  extent.      The  rhythm  bi 
varied  (or  porpo&oti  of  melody,  biit  It  la,  ut'verllielww,  a  dis* 
tarbonce  to  the  rhythmical  tiow  in  ro  for  that  it  cbaaKcs  tbe^ 
nieaRnre.     The  melody  ia  a  new  luid  higher  unifying  agency,! 
which  corresponds  Jn  a  way  to  the  use  of  rhymes  In  poetfj.  1 
The  temporal  sequence  of  the  accents  is  always  preserved. 

It  rcmaintt  now  to  make  my  acknowledgment  to  thONe  who 
have  assisted  in  the  work. 
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much  of  the  credit  (or  the  suceess  ot  the  work.     But  for  hi 
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not  hnvr  ht'i-n    carried  on.        His    Hiigg(»<itionN    as    regards 
methods  for  making  tlio  experiment  were   no  less  Viiluable 
than  bin  as(>istanee  in  deriving  apparatus.     To  all  others  who 
so   geueroiiKly  gave  iip  ihvir  time  to  sit  through  long  and 
tedious  exiwriments.  1  acknowlwlge  toy  indebtedaeaa.    Space, 
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■ad  dMIaelly  ra J  A  serle*  of  ilx  word*,  each  word  baTlng  ■  I 
■rikbl*  stlaiMtM  to  tt;  rb/mMeoDdMriM,wUhtibenm«iionMnBa> 
^rlliblea :  f€j  tlie  ftrat  wriea  aeaim,  tb«  nader  aaitiii^  after  eaob 
■wd  lor  iba  aabject  to  state  hfa  flni  aasoolation.  AH  paoMa  were 
TfrtrritH  and  kept  u  coaatant  aapoarible.  The  Uau  at  flnt  oon- 
tataad  »»ao«TUaDlc  Eai^tab  vora.  For  tfaeM  w«r«  mbatitatad, 
l»c«ff,  paba,  or  which  the  m>»  tara  ooaaiatadof  Batfrii,  th«  other  of 
l^lta,  rraaeb  or Oeman  worda.  In  the  oonrae  otSB7  «rperim«ata 
thacaoeearTad  alght  appareBt  oaaea  of  "  mediate  "  aaaoclatlon,  dla- 
Mbotod  aa  foOowa: 
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TbeM  were,  however,  varloasly  ezpUoable.  (a)  Lafonroaaefl  Um 
ObMrrer  wu  Bbtn  to  state  that  h«  hAa  directly  uaoolnted,  raentftUy, 
before  flBSooifttion  wan  cnllAd  for  by  thi^  «xperim enter,  (b)  Twfoe 
the  word  re<?al)ed  WKs  the  first  word  in  &  Eerie§.  le  /  Once  the 
reoatled  wa«  the  moit  "atrildnK"  or  unlamlUar  word  Inai 
waa  also  a.  tint  word;  ho  thut  thl»  cMe  haa  been  nlready  ooi 
onder  (b>.\  id)  Once  the  observer  remembered  the  whole 
Mrtee  of  worde,  in  thnlr  order.  The  flrat  aerlee  was  not  called  ovi 
In  order  lui  flrai  Kiveii,  but  th«  pUce  of  the  recalled  word  bad 
chance  cecnpod  change,     fe)  One  case  rnnjiina  unoxplained. 

Rernurfea.— This  waa  the  flrat  part  of  our  work.  Ttie  Hubjecta, 
the  oabBetoftbelr  practice,  were  uadoly  improaaed  with  the  im^ 
aDo«  of  the  nonaense-aylUble.  Tbey  aeao«iat«d  with  the  w< 
called  either  the  eyllable,  an  extraneons  idea,  or  nothing.  The  ez' 
tranoou*  nitNn(>iatlon  waa  ruled  out  (or  experlmeatatlon,  the  anb 
iMt  being  n'qiiln'tl  U>  mnkfl  hiH  aaaoctation  within  tho  spriee. 
Ufln  did  give  -words  of  the  vvrreBpondlog  eerlea:  bat,  \i  the  ooi 
word,  alwayt)  by  Himple  iriemory.  Throagbout,  boo  lar|te  a  abare  i 
the  attoiiciott  Fippntiri.-d  to  \*<:  dirt^c-t«d  upon  llie  nonaenae-ayUabl* 
Error  thua  arisliiK  i»  very  difScull  to  plimf  neto.  We  guarded  i 
it  ao  far  ae  powlblei  but  put  no  er^^at  faith  In  thla  whole  mot 
Again,  in  the  caae  of  oil  of  our  nuljjecta,  the  viaoal  memory ' 
■broanr  Uiui  the  auditory.  If  word  and  liolc  wen  vlauoUy  pre- 
MOtoo.  a  aeooDd  view  of  the  word  recalled  a  visual  image  of 
the  link  in  Ita  former  poaltlon:  but  daring  the  preaentation  of  aa 
aaditor>-  seriea,  each  word  aeemed  to  blur  the  memory-image  of 
preceding  worde. 

(3)    ViHiial  oxperimentH. 

Scripture's  apparatus  waa  reproduced  {PtU.  Studien, 
p.  361,  and  hia  procedure  exactly  followed,  except  that  for 
the  4"  limit  a  2'' limit  waK  aubatituted  (p.  U).  Oar  practiocfez' 
perimcinte  Buen^ntiod  this  aann  improvement.  We  foaod  a  aoaroe 
of  error  Id  the  ahortncaa  of  Scripture's  eerlee:  the  Bnbjeot  la  able  to 
memoriae.  Moreovi.T,  if  two  word-aeries  were  employed,  we  dli 
covered  that  the  subject  wiie  iipt  to  aasociati;  tojiutbvr  worda  of  tt 
aame  eerips.  Thcso  difficulties  were  ovefoorao  by  thd  employmc 
of  a  iu>rl<>H  of  aix  piciurea  and  a  word'Series  of  eanal  lengto.  T1 
the  obsorvcr  aiiould  hnve  no  trouble  in  naming  hia  aaHociationa, ' 
arranged  the  experiment  in  euch  away  that  a  picture  seriea  waa 
alwaya  shown  In  the  third  place.  Aa  links  we  naed  varioualy 
colored  ringH  of  variotw  aiEea,  and  amall  variously  colored  flgorei 
(diamond,  trianelc.  fleur-de-lis).  The  aim  was,  of  coorae,  to  pre< 
sent  an  object  which  should  be  perceived,  but  not  apperoel 
which  ahould  neither  be  consulcuous  nor  very  readily  nai 
Flnnlly,  since  (lie  eubjecte  tcndeu  still  to  luwociate  liaka  rather  L 
words,  they  ware  urged  to  concentrate  their  attention  more  a^oag 
upon  the  piotnrea  and  upon  Mie  words.  More  contd  not  be  aold 
wav  of  direction,  without  their  being  informed  of  the  prectae  natUM 
of  the  problem.  Of  these  experimenUi  we  performed  fl«l.  Tfc 
oceaned  73  apparent  cases  of  "mediate  "  association,  diatrlbi; 
follows:     (See  tahlu  on  opposite  page.) 

These  were,  again,  vanoualy  explicable,  (hj  In  21  cjisee 
Obeerver  waa  able  to  state  that  he  had  directly  associated,  tnent 
before  aesooititlnii  wa«  called  for  by  the  experimenter,  ib) 
nine  cases,  both  word  nnd  link  were  given  ae  association i  but  Um 
word  was  given  first.  [Six  of  these  come  also  under  <h),  one  under 
ff),  and  one  under  (gi.]  fcj  In  twenty  caeea  a  picture  called  np  the 
plctoro  following  it,  Independently  of  the  word.  [Sevt 
also,  under  fh),  eeven  under  (i),  four  under  (i)  and  ig),  oi 
under    (g)    and    (h) .  ]       (d)    In     five    cases    associaUon 
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pbM  throoi^  aa  extnoeoos  oomMctina  l<l«a.  [Ooa,  kIm, 
■■d*'  '/)•]  f*->  Once  tbe  word  recmilod  w»  the  moai 
"itftklDS"  word  In  BMriw.  [A1k>  nndar  (/;.]  f/J  Seven  ttmet 
ft  w««  ttie  flrat  word  En  a  Berlee.  [Fbor  ease*  »bo  Btider  (ti 
<M  ondrr  i  b),  one  under  (d>,  one  miilcr  (•).}  fg/  Ktebt 
.  It  was  the  last  word  Ln  &  veriee.  [Onoe  also  onder  fb).  once 
'  ^O,  four  timea  uudor  fi)  and  (c;,  once  under  fcJaod  (k),] 


ObMirw. 

Kipo. 

Cms. 

0. 

SM 

16 

/. 

71 

1 

^^^B 

238 

H 

^^^H 

33 

3 

^^^B 

IM 

9 

^M 

t»e 

30 

AumtrtimeA  the  whole  list  was  memorized,  links  aad  words;  but>iii 
:  the  aaaociaUon,  a  link  or  a  word  woold  elip  tho  observer's 
Scventoen  eases.  fSeven  also  under  (ej,  sis  under  (b), 
fe)  And  (gj.]  fij  l>r,  in  naming  the  AMOvIatlon,  both 
aod  Unit  were  given,  but  the  word  nrst.  Seventeen  casee. 
[BtobtaJao  under  ^ej,  (our  under  (/>,  one  under  (gj,  one  nnder  fb) 
amatfj,  Uu«e  under  (r)  und  f  j;j.l  /kj  The  word  woa  mentally 
(■acedberore  the  picture  vta  shown.  [Seomed  to  croas  other 
ratai  In  two  caaea.  These  could  not  be  arranged  under  ft}.}  (I) 
1)n  word  waa  remembered  u  beina  at  a  particular  point  of  the 
■vtetL  thovgb  the  remaiotng  words  were  forgotten.  One  caao. 
fm)  Three  oaaaa  remain  onenUined.  One  of  them  occurred  in  a 
MriM,  one  word  of  which  bad  been  inadvertently  omitted,  so  that 
M^  St*  were  given, 
flnsorfci.— The  observer  W.  Is  poaaessed  of  an  exceedingly  ae- 
iplctorlal  memory.  His  thlrbr  apparent  cases  were  those  whloh 
iMt  light  on  thi>  variooa  ongliia  of  the  whole  nomber. 
k. — We  hav«",  in  ftui  andftory  experimente,  tounil  one  unex- 
yWaod  caae  of  apparent  "mediate"  Ksaociation;  in  901  visual  ex- 
potmante,  two  or  three  such  caaes.  Tliese  instancee  nmy  be 
ntend  either  to  ohanoe,  to  deficient  memcir>  on  the  piu-t  of  the 
efeMTTeT,  or  to  deficient  analyata  on  the  port  of  the  «x  peri  men ter. 
So  taraa  our  experimeats  take  us,  w«  may  conclude,  Against  Scrip- 
tva,  thai  "  toedlate  '*  association  doee  not  occur.  On  the  whole,  the 
ippearanoe  of  the  phenomoBon  ia  a  function  of  Attention.  Wa  do 
eotudder  Ihnt  the  method  employed  is  wholly  sAtisractorv. 
1  In  the  visual  experlmenta  there  are  operative  many  condl- 
twhlrh  lead  lo  error  in  r«>«Hlt  htuI  which  are  h.xnily  i<li  mi  liable. 
>olaUona  alone  cad,  we  think,  form  the  (iabIs  oI  x  certain 
3tal  oonoloslon  in  any  almllor  department  of  aaaoclatlve 

JOD. 

IJMi/an«/a>v0e'iv.~-)Ir.  B(»Ke'(*iii»riiDMiulisTi**iiii«»i*<i  to  tnsaaounis  ot 

■  lnW  fciiimlnaWf  rif  MnHliif  i«1iiii  nfthSTiiiti«l«— n  Uti afHnn    niassoMS 

AWtnllWtwtilMlUn'-aaincIUMj"  w(>n1(iutjbe,Andwlll  ormi  lend  (o 


a  mW  oklak  li  aas  ssMdatod  uk  tmt  aJrMdr  sppMoioa**!*  eoMMs«4  v«h  dM 

_MlM.    Wtos  WoBM-'SMDeMat-' rr«nJMM<>nn.liiM&(f»i»l''kr(Aol..tl.UBit, 
k  ni\  ta  «M  nWloaBlj  uvflMloa  Itie  sppMW^ra  oomblnatlaa  FhirmtBtnd  («(.  die 

mrmrtp   IH).   ftJi^rror.  It  wwiM  Mim.csaoolylw  drCTunsMatUlly  riitnln. 

-K.  B-Tnonunni.) 


Mh>  Faaal"^ 

fgLh  Inmt  f /.A  Knox  {K.J^; 


loti  «  mUbmt  tjrp*;   Iba  exparlnMBt*^ 


of  twcBtjr  axpMiMiati 
J  raqokwd  to  dbwt  tito 

toy  coariilBJ  In  tto  iTplia,-og  of 


t  or  atiMinlitf** 

witk  Uwardliu(9, 
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{■eoordtng  to  ths  constuit  proforeoc«  of  tho  reaK«Qt)  of  the  ri^ht 
luad  from  tbo  button  to  th«  table;  not  in  the  rablng  of  the  whoU 
hwkd,  or  of  hand  and  arm,  Irom  the  kay*  With  the  Desaolr  key,  It 
«M  the  opening;  of  tho  closed  thumb  and  index  (Inget  of  the  B&me 
ksad;  «iU)  tb«  C«tt«U  Up-key  (,PIM.  atuditn,  m.  3ia),  the  opening 
of  tbe  clo»»d  ljp«. 

Oar  control-experiments,  JaaoMy-Marcli,  gave  the  following 
nmlt:  det«TiaiaatJonB  recorded,  each  of  ten  experlmente,  twenty- 
tn>;  kyeragechronoscope  reading, iaS.lo;  averaite  mean  variation, 
L**;  AMaa  TariaUoo  of  average  reading,  6Mc;  mean  viiriuUon  or 
iT«raM  meaa  variation.  O.S«.  All  Dumbera  in  the  foUowiag  tabtea 
bare  Men  reduced  to  tai«  average  reading,  except  those  whOM 
Hlfcortty  Is  tbe  ohronoscope  alone:  the«e  are  diBtingnlshed  by  a 
■|Mflxnd  ■.  Tbe  flmt  oolumn  givos  the  name  of  the  observer;  the 
I'Mxmd  the  reaction-time;  the  third,  the  mean  variation  of  the 
mpmttie  times;  the  fourth,  the  number  of  ex|>erlmente;  the  fifth, 
lunamber  of  exiierimenui  Buries;  itie  sixth,  the  mean  variation 
_ff  Uw  average  times  obtained  from  the  separate  series: 

Table  I. 
Kutvuiar  Bsootioa  (0  iSbund. 


1 

3 

3 

4 

6 

6 

s. 

lS3.i 

13.6 

SD 

8 

3.1 

p. 

lao.t 

7.6 

37 

8 

S.8 

Ba. 

III.T 

8.3 

66 

6 

8.8 

t. 

1S6.0 

13.0 

16 

1 

r. 

1SS.T 

16.0 

S7 

2 

8.8 

fli. 

1S0.2 

U.4 

34 

a 

8.1 

llMMventh  column  In  Table  II.  gives  the  Ume-dlffereace  between 
dM  MMOrtal  and  muicnlar  forms. 


■V*SsiMl 

*  1M  for*  •(  <■ 


DmsoIi^  rsourka  In  till*  cottnscUon.  p.  SIS. 
or  HZ.  atadMk,  viu.  m  II. 


^^^^^                                   Tablb  n.                              ^^^ 

H                                                 Aiuorial  Btactian  to  Sound.                                 J 

1 

9 

8 

4 

B 

« 

7 

^ta 

206.6 

18.7 

38 

S 

80.0 

88.1 

^H 

»17.0 

28.0 

38 

8 

12.4 

8M 

^^1 

aM.t 

25.1 

33 

4 

10.9 

M.4 

^^p 

227^ 

36.7 

15 

1 

10B.8 

H                No  «xperltn«at«  were  recorded  for  W.  and  J^.                               ■ 

■  The  two  tollowliig  tables  show  the  reeoltf  obtained  with  tbM 

■  Cattell  Up-key:                                                                                    ■ 

1                                     iAtaeular  Reaction  to  Sound.    OtUiOi  fey.                      \ 

^^^ 

S 

3 

4 

6 

9 

t 

ias.0 

10.0 

1 

16 

^^B 

1S0.9 

U.4 

3 

83 

1^ 

^^1 

118.7 

111.0 

3 

SO 

11,2 

^^B 

133.9 

16.2 

4 

48 

8.4 

^H 

168.0 

17.0 

2 

31 

2.0 

^B 

122.6 

ll.i 

2 

38 

UA 

^H 

X37^ 

13.1 

S 

20 

16.6 

^^ 

iaa.fl 

S0.8 

4 

40 

19.4) 

^^^L                                                  Table  IV.                                              ■ 

^^V                           ScntorM  Beaction  to  Sonnd.    OatUU  Key.                        | 

B 

s 

S 

4 

5 

e 

7 

^^B 

Z1S.3 

20.6 

0 

70 

8.8 

88.4 

^^1 

243.3 

S4.T 

3 

SO 

2.8 

U4.8 

^H 

S02.3 

87.1 

8 

84 

16.S 

79.4) 

^^B 

350.0 

18.  S 

8 

21 

14.9 

98.0 

^H 

2M.-1 

28.6 

2 

90 

S.9 

117.1 

^^ 

m.o 

26.2 

4 

36 

11.5) 

r         J 
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Beiarto. — m.  F.  gsve  tamoy  premature  resotioiut.  The  "mq- 
Ital"  Hue  of  &  teod«d  to  be  «e&trsl  (MarUas),  but  both  the 
Iba^n  fomw  occtured,  uid  the  meui  Tariation  of  the  rceult  was 

KlM^e.  TV.  f.  gave  CTpiejU  c«ntral  tiniAa.  Th&  r«ag«nt  him- 
i|st*dth*tbe  was  tinable  to  fulfil  th#  conditions  ot  the  ftcnworial 
Mtimi.  The  M-affent  K.  made  no  dinlitiction  butwoon  thv  (onus 
tm  th«  oats«t,  aim  wiu  nut  «4lucsbte.  His  tvpe  is  the  muai^nlar, 
It  hla  ULTge  mean  variatJons  prove  bia  uoanltablUty  to  funcUon 
>  laaotioii'HibJect.  111.  W.  seema  to  ahow  a  HliKht  Ivaiiing 
■wd>  oentrvUtr.  It  i>  corloiu  to  compare  1. 1,  with  III.  /..  but 
•  dlfltreDoe  b  so  alleht  that  the  apparatna  mar  be  to  blame  for 
I  Bi.  nveac«ntraJ  (.SOfc)  for  a  eeiuorial  timn,  adniitting,  like 
JUllBwUl^to  Gooceutrmte  his  attentioa  on  the  KMUcimpros- 
M.— II  !•  obrtetta  that  our  oxperiment«  are  not  directlr  comparable 
Ufa  thoM  or  Cftttell  iPhU.  SKndien,  II.  306ff.). 
ne  two  final  tablea  ahow  the  resiiHa  obtained  with  a  Deasotr 
ppr-key. 

Table  V. 

Mutcuiar  BBoeUtm  to  Sound.    De»»oir  Key. 


1 

> 

3 

4 

6 

« 

r. 

M67^ 

UlS 

B 

S6 

U.0 

I. 

•1«S^ 

U.S 

S 

M 

&6 

w. 

•  \V\J) 

16.3 

3 

28 

«.fl 

m. 

•16B.0 

UlO 

1 

9 

rr. 

•l».l 

21.6 

fl 

91 

M.-4) 

riL 

•U1A 

1Z.3 

6 

W 

IS-I) 

Table  VI. 
Snuorioi  Aeodion  Co  SoumI,    Deuoir  Key. 


1 

t 

s 

4 

S 

fl 

T 

f. 

•SU.I1 

33.3 

8 

80 

28.1 

106.8 

L 

•S0S.O 

38.3 

8 

20 

14. T 

1&S.2 

W. 

*M»A 

33.9 

8 

37 

S0.6 

139.0 

tK. 

*U34 

14.T 

t 

loe 

9.8) 

OL 

•tU.1 

JS.T 

4 

44 

l.») 

2M 
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RomarJIc*. —Throe  soiiMrLal  wries  taken  from  /.  gave  Toloel 
resnlte,  the  nubjeot  flndine  a  dlfUcQltv  In  haiidlliiK  the  key. 
Mrieti  (tbowed  a  centrul  form  of  rcoctloa,  \S2.7o;  isAao  variat 
7,6c,     This  has  not  boon  omploj-od  In  the  construction  of  Table 
Bi.  Affftin  irave  a  central  i  '■iOZ'^-,    mean  variation,  21,8")  (or  a  6^ 
HrlaTtlme,  and  again  dt^f^lAT^d  hU<K>n«cloa«new  of  tbu  natxu«J 
th«  roflnlt.    He  had,  throughout,  hot  littlp  practiw.    The  roen 
obtained  from  K.  are  Himilar  to  those  of  Tables  III.,  IV.     Praet 
brought  about  no  alt«rallon  In  them.     Thoite  of  M.  are  pi 
with  Iheoe.    K.  hnA  not  had  praclk't*  nrith  th»  ordinary  rea 
key.     M.  had  Uftc^d  neither  thU  nor  the  lip-kev. 

We  would  conclude  from  our  expert  mentation : 

(1)    T^at  the  new  pattern    chronoscopo   ruqulres   a    tbc 
testing  before  ita  timos  can  be  aooflpted  aa  of  abeolute  value. 

{21    That  the  HeniHurial-mu»oilUr  difference  la  DOfc,   as  E, 
thinkn,  a  matter  v(  thu  forot  of  the  reaction  inatrament.      Wo  1 
obtained    the    dilforenc«    ■with    three    reaotion>k«]-s,    InTOlv 
diversity  of  muscular  action.      It  averages.  In  theee  oaaea, 
Vt6.6o,  and  'U9.Sa. 

(S)    That  we  may  conflrin  the  vi»w  that  not  ever>'  person  is : 
to  tanotlon  &a  reaction- subject.      Itather  Ih  tbere  required  for  I 
workattpeclalkfnd  of  mental  dlMpoitltlon  arAntfufe.   If  the  voUtioi 
tenipcramimt  in  uiituvorablv,  practice  will  have  no  efl«>ct  in  de 
mining  the  two  typea  of  reaction  time;  If  favorable,  Lange's 
tincUon  holdji  even  of  the  Aral  practice-ex perimbnte. 


of  Dr.  W. 
ratios  h«vt  dhowB  teba 
'MhtiTT  variattM  al  ■ 
Tk« 

^vartattoa 
IcMoooUbe 

t  iseoirf  frt)  to  ^Mtfc^ 

■ad  acrrow  atfMty 

r««»iE  bM  b««a  done  L'UtAj 
Wi,hmt  I  wtab  mlMto     ' 
IMI  B^U  aad  Dr.  W.  P 
!  lo  Um  «xp«fiB«ata. 

>.— Tv«  ctoiOM  of 
I  bil^  tlM  ivmUHob  «(  «ia, 
btfOM.    To&«ft«t'    ~ 
wbwm.sDd  th0 


nil  aad  ilxili  plaen  of  Um 

lviBtlMk«(  BftT  .   _ 

id«d,  to  MTTc  M  BMatfal  for  Iho 

«to«taCT  adTuiteaalBtteftlkaharfvMtal 

■vMo  giavpa  of  lea  »•)»  eossttnc  ol  tb*  I 

|vo4«dBBBr«of 

W— y  oltfc«— opoatto— —  pt— ftliwilitoai 

w  v««  TMdcttbarbjroaMarbrtkfowwliktba 

,  a(  ■rawriPB    thin,  '•  — im  M^-ttw,"  l—Hia  a( 

taid  «ala  Uir-ttan^    ffMiWig  hr    ' 
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rcMUiig  by  ohm,  beeaate  ■  certain  order  iroald  ofwn  r«CQr,  while  ! 
TsatHng  by  ttir«M,  tb«  flourM  wero  perc(>ived  as  a  combinatloD  . 
BO  repetition  noticed.      In  the  few  experinienta  with  tho  i  " 
tion  nf    nordK,  unitornily   printed   iif^wuiinixtr  articles  w«ra 
The  claiutilk'^tUoii  was  hitMM  ujMti  um).     A  Lest  of  the  rate  of 
taxy  movoment  whh  bIao  omployod  in  a  lew  «i^)etlDieiit«. 
plan  wttA  to  blmplilj'  t^e  ordinary    writing  movement,  aa 
possible.  HO  UutUurethouldbeiiocotiAitk'rnblcqaalitatlve  i 
aad  at  (ho  bum  t^o  to  make  the  amouut  of  work  doneeMyl 
count.    Tea  parallel  Unea  were  drawn  acrou  ordioary  ruled  pa[ 
ihiu  makliif;  ten  aqnares  on  any  horizontal  Uq«.     The&o  equa 
were  Hlled  with  flvo  erosaes  or  t«n  strokea.    The  nomber  mnue  in  i 
minute  was  taken  aa  a  teal.    This  number  oonld  be  aeen  at  it  glnnc 
A  convenlont  te«tt  of  the  preclaton  of  movemont  may  also  Iw  foi; 
by  nsin^  this  rtile<l  pitpfr.     With  u  fountain  pen  or  a  needle  poL 
make  a  dot  or  a  nf^edle  prick,  and  then  attempt  to  put  the  i 
aeedla  point  in  the  name  place.     The  number  of  nrrom  will* 
Tersely  proporbioiinl  to  the  pr«ciBion.    Of  conroragiven  mc 
and  rhythm  must  be  choecn.    If  five  dots  are  made  In  each  i 
counting  of  the  errors  will  be  eaay. 

An  Inexpenalve  but  aoournte  timinK  apparutiu   waa  made' 
OS*  In  thea«   oxperimente-     A    poSntor   on  the  second's  axi» 
a   clock  dipped   into   a    drop   of    m^roury    and    thua   made   tli 
oircult  of  an  electric  bell.    This  gave  minute  aignalx.     For  fr« 
tiona  of   a   minuUi,    »tftw    with   the  required    numlwr   of    point, 
could  be  put  upon  the  second's  axis.    By  putting  Btarn  witn  th| 
required  uumber  of  polnta  upon  the  minute  axla,  kigiialu  ran  tw  hi 
for  any  immber  of  mlnuten.      Here  Urge  errors  would  prabab^ 
oomo  in  if  tho  closing  of  the  current  was  made  to  depend  upon 
alow  moving  minute  star.     The  cftxoit  la,  therefore,  oo  arraDf 
that  both  the  mXnut««  and  the  seconds  poinla  muat  be  in 
r«flpectivo  drope  of  mercury  simultaneously  before  the  circuit 
closed.    This  makes  the  signal  depend  upon  the  movement  of  tli4 
second  hand;  and  since  there  la  only  one  point  to  consider,  and  n« 
the  dlxtance  between  two  aacoeesiva  points,  the  errors  are 
■mall. 

The    nonsense    aj-Uables    were    learned    by    the    method 
by  Gbbinghaua.      A  series  uaually  contalnna  ten  syllables. 
Bumher-series  cotisietpd  of  thirty  di^bt,  learned  by  throes, 
series  were  read  over  In  a  given  rhythm  and  tho  attempt  made  i 
repeat  them.    Ak  noon  an  ttiere  van  henltatJou  overasyllaole,   ' 
rendiu);  w.-ut  be^jun  with  it  and  conUiiucd  to  the  end,  and  then 
attempt  was  aeain  made  to  repeat  tho  scrioa.     The  series  was  oon-^ 
afdered  learned  at  the  first  perfect  repetition.     The  card-sorting 
memory  experiment  consists  of  sorting  a   paclc  of  etghty  carw 
Into  ten  difTorent  pil»s.     Each  pile  Is  to  contain  eight  cards  bearlni 
the  same  word  or  picture.      In  aubsetiuent  ezperimenta  dlffuronl 
arrangeraentH  of  the  piles  were  used,  no  that  a*  a  niemorv  vz|)erl* 
ment  il  ron»Jifts  eiiwjuliaily,  like  the  iionsctist^  Bylliihli-  Hirles  or  "'  ' 
memory  span  teat,  of  learning  dlfToTent  permutatioDs  of  the  , 
symbols.    Oars  was  takeu  that  there  should  be  no  pOMlblU 
aasoclation  or  grouping  of  the  words  or  pictures.     A 
experiment,  it  is  especially  valuable  for  the  study  of  the   Inter- 
fMenoe  of  associations.    The  time  of  all  the  memory  ezperlmenu 
TM  taken  by  a  stop  watch. 

Only  such  material  was  used  in  the  experiments  as  waa  ot 
tmifonn  quality  and  of  practically  unlimited  amount.  The  com- 
MrfttlTe  uses  and  value  of  the  different  teats  la  to  be  judged  bj 
the  results.     As  regards  errors,  the  effort  was  made  to  cor 
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packs  were  iu«d.  Differences  (n  manipalaCioa  wiU  make  it  Irapos' 
•ible  to  compare  the  rates  of  all  the  different  anbjocta,  but  this  -wi 
OOSttOBt  for  any  0vea  one.  The  right  hand  column  gives 
ntunber  of  duye  trvm  which  the  average  was  made.  Uaaally  U 
were  four  experlmanta  la  the  morning  and  three  in  the  aftemooi 
aiid  evtriiiiK  each.  The  morning  average  of  K.  CS,,  (or  example,  is 
made  up  troin  funy<;xpe)iiments— crone  hundred  and  iwunty  sariaa. 
A  low  record  lodicatoa  rapid  rate,  aod  a  high  record  the  contrary. 

Thti  records  of  three  other  nubjeote  averajntiK  tun  daye  e'Aoh,  bat 
twveiins  only  the  momiiig  and  afternoon,  show  no  douided  dUfor- 
enC9  between  thene  two  periods. 

The  averages  ehnw  that  the  rate  of  the  Ant  tliree  subjects  dimin- 
isboa  throngooui  the  day.  %'hlle  that  of  thc^  noxt  two  is  as  good 
or  bettor  In  the  afternoon,  though  poorer  in  thd  evening.  Tberate 
of  E.  T.  increases  eteodily.  W.  O.  K.  makes  the  best  reoorda  Id  tbe 
evening,  but  is  poorer  In  the  afternoon  than  in  the  morning. 

Only  the  probable  errors  of  the  records  which  do  not  receive 
special  stndj^  in  Table  II.  are  given.  The  daily  variations  In  rate  are 
not  of  a  single  type  such  as  woatd  be  required  If  a  natural,  inher* 
Ited  rhythm  of  activity  existed.  The  daily  rhythm  Is  the  resultant 
of  a  number  of  oervoos  and  ciroolatory  inflaencce,  which  will  be 
dlaoussed  after  a  stAtemont  of  tbe  results  has  been  made. 

Tnble  II.  gives  a  more  detailed  statement  of  the  records  which 
arc  adequate'  nn  wRiirdM  numbfir,  and  reguluritr  of  nxporimental 
oonditioDB  fur  biicI)  ircutmcnt.  Tbe  probable  errors— as  a  measure 
of  the  closGcess  with  which  each  subject  adheres  to  fads  type  and  <~  * 
the  rttUabiliiy  of  the  experiment— are  greater  ilian  tbev  sboukl  I 
since  the  effect  of  practice  is  aililed  to  that  of  accidental  varia^loi 
Only  a  rough  correction  can  be  made,  however,  and  the  gener 
reeults  can  ne  eatabliHited  without  such  correotlon.  The  effect  • 
proctiou  can  bt;  noca  Iti  the  averages  of  tbe  successive  days, 
L.  N.  B.  there  is  au  average  decrease  of  about  three  seconds 

day  at  first,  Uw  last  four  days  being  nearly  the  same.     A.  F.,  wbc 

preliminary  praotloe  waa  conMderabte,  sftowi  no  decrease  of  tiBts.J 
The  record)i  of  M.  N.  dimlniKh  about  (our  seconds  the  first  four  orl 
five  days,  after  whtoh  the  averages  are  about  the  same.    Those  of  J 
T.  1,.  B.  decrease  aboat  one  second  per  day.     The  effect  of  praetloM 
In  LhtMt^  caKBs  ha*  evldt'iiHy  little  influence  upon  the  daily  ourvsh] 
The  erpcrimcinls  of  E.  T.  cxtvnd  ovor  only  five  days,  but  they  wer« 
made  verj-  carefully  and  are  of  special  interetit,  since  they  represent 
a  distinct  type.    Tiip  effect  of  practice  durliisr  the  expcrimtjnt  C4 
be  seen  from  the  avcriigua  of  the  Hvc  days,  which  arc  203. tS7,  iOi,i 
a(W.  IWi.M  and  1S4  respectively.    The  great  Increase  of  rate  on 
flftn  day  Is  probablv  not  to  be  attributed  so  much  to  practice  as 
CbasBO  in  health,    with  the  exception  of  an  experiment  in  wt 
a  subject  sorted  cnr<lM  for  an  hour  or  more  continuously,  no  slg 
fstlgae  for  this  experiment  itself  have  been  observed.     A  few  I 
wore  made   to  see  if  a  second  experiment  would  plve  dl( 
results  from  the  ttrnt,  especially  whtm  an  unUBual  record  was  madsi.] 
The  two  records  usually  differed  but  slightly,  if  the  effect  of  th«J 
lotsiference    of   attsocintlon    Is    taken    Into  account.    In  another] 
experiment  with  four  other  eiibjectt^,  about  ais  many  exporimentsJ 
were  made  in  an  hour  as  were  here  made  jn  a  day,  bob  no  evideuooi 
of  fatigue  is  bo  l>e  seen,  though  the  average  endurance  Is  probably! 
no  greater.    The  general  effect  of  the  Interference  of  ftMOOiatlon 
is  to  make  tbe  tirat  of  a  series  of  recordn  shorter  than  the  seoond 
while  the  rest  will  not  differ  much  from  the  second.    It  woold  not 
Influence  the  general  curve  of  the  day  except  with  respect  to  ths] 
first  record  in  the  morning,  which  would  be  shorter  than  it  shoi 
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b*.  The  (Act  that  vitb  mor«  lotetiM  work  the  interference  ia 
ilifrbUv  (7«ater  is  &  dlvtorblnR  al«menr,  howevAT,  which  n»«dfl  to 
!■«  tak«<n  AcoAnnL  of.  Th«  Amnunt  of  the  changes  and  theindl- 
TldojU  pAculiaritlea  of  the  curveaBhow  ataglanoethat  they  ore  not 
Aw  townall  and  oomparatlvelyooiutaDtcbangea  In  tho  nxfitrimont 
Itaalf-  The  •rperlmeat  of  E.  C.  S.  via  performed  at  thre«  different 
ufloda,  three  dayi  being  ased  the  flrat  and  aecoitd  time  and  (oar 
tb*  thltd.    The  averagee  of  the  records  for  tbo  thn^  jieriodi)  Mtand 
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aa  oae  hondred  to  eighty -"ix  and  aeventy-nino  rospectivoly,  hot  ia 
each  of  the  aete  of  days  there  was  an  Increase  rather  than  » 
decr«As«  of  time,  nhuwini;  fatlicue  raUier  than  practice.  The  eff«ot 
of  liit«rfer«iica  woe  ho  slight  that  It  caa't  be  demoD0tnit«d  between 
SQCOMdve  series.  It  is  believed  that  ch&ngee  in  the  ezpaimeak 
Itaeltara  faadeqant^  to  aoconnt  for  the  great  daUy  vartationB.  A 
tlireo  dnye'  nsfi«rlni«iit  with  card-HorUiiK  givea  variatlonx  corr*- 
Bpondin^  with  those  fur  the  nonseniw  BylliiDlee.  The  ^neml  daily 
roDttue  alOered  a  little  with  the  different  mbleota,  but  In  general 
tlia  bourn  of  t*lneii  •amm  from  10  to  7 ;  iireakfaMt  waa  eatoB 
immodlatoly  aft^^r  the  Arsl,  dinner  after  the  12  o'clock,  mat 
sapper  after  the  So'clockexperlmenta.  With  thccxceptionof  B.  0. 8. 
tbeaubjeatHWttrelxttweeii  twenty  and  chlrtvyearsofaRe;  E.  0  R.lsa 
Utile  over  thirty.  .\ll  were  members  of  the  psychological  dvpart- 
ment  except  M.  N.  and  E.  T.,  tvo  Indica,  ono  of  whom  ia  a  atudent  of 
medldae,  the  second  a  teacher.  All  were  in  j;ood  health  daring 
the  azperlmenti  except  E.  T.,  who  had  not  yet  recovered  from  a 
aavera  attack  of  nervonii  proatration.  Th«  oonatnnl  diUIy  variationa 
of  E.  T.  will  be  seen  to  show  the  t>'p'''*I  BymptomB  of  morning  tire 
and  depreHaton  after  raealit,  though  the  rapid  rate  at  all  Urnea- 
Bhowi«  that  there  la  no  lack  of  powvr  to  concentrate. 

The  accompanying  chart  will  give  the  general  picture  of 
dally  varlalionit  at  a  clanoe.  The  Rntt  curve  sliowa  that  breakf. 
and  dlnni-r  iin-  tttimuliitini;.  The  middle  of  the  moiTilng  and  after- 
noon ahowa  lower  rat-cfl  thnn  the  beginning  and  end  of  thoM)  periods. 
Tlie  Ujr'"*<><^^  Buid  cousequeuttv  low  rale  after  supper  is  prob- 
ably dne  to  a  habit  of  relaxation  n't  that  time.  The  sobject  coa- 
plalned  of  sleenin«M.  The  hnt:«r  ritoord  at  10  P.  u.  than  at  S.3G  p.  it. 
may  be  acoiuentnl,  but  is  probably  due  to  the  fact  thai  10  to 
13  I*.  M.  were  found  to  be  good  boom  tor  atndy  In  college  and 
been  so  uaed.  The  siibtect  took  ten  or  colTee  morning  asd  nisht, 
but  evidently  not  in  sumclent  quaatitiea  bo  givm  the  chnrScterutio 
effect  of  mcala,  since  the  recorda  after  breakfast  are  low.  while 
tho«f  after  Bupper  are  high.  The  curve  of  A.  F.  dum  not  show  any 
decidrtl  efTer.l  of  meiils.  The  records  after  menls  eeem  rather  to 
take  their  proper  place  in  the  general  tendency  of  mental  activity 
to  increoao  or  diminish.  OoSee  or  t«a  was  taken  at  each  meal. 
"Die  flret  two  records  show  a  morning depreasi on.  L.  N.  B.  was  up, 
on  the  average,  thirty  minntea  eiirfirr  th«n  A.  F.  and  felt  wiae 
awake,  while  A.  F.  eomplnined  of  iileopinesB  in  the  morning.  From 
10  A.  M.  to  4  V.  M.  there  wn«  a  steady  Increaae  of  mental  activity. 
AC  6  and  7  P.  m.  thi-  record))  are  higher,  in  spit*  of  recreation  and 
Bupmrr.  The  time  from  8  Lo  10  r.  H.  was  nsually  devoted  to  atodTf 
anil  the  better  record  at  e.ao  r.  m.  ia  probably  doe  to  the  inoreaa* 
of  mental  tension.  Early  morning  and  evening  depression,  with  ma 
intemieditite  period  of  constant  activity,  is  the  cfaaraoterlstto  of 
this  curve.  Too  carve  of  M.  H.  is  marlied  by  a  deoraase  in  rate 
during  the  day,  interrupted  by  the  stimulating  iafloenoe  of  meab. 
Tea  or  coffee  waa  nsoally  taken  at  meals.  The  cture  of  E.  C.  S. 
showd  n  de^r«»ji«  of  rat^  from  morning  till  night.  The  low  rata 
before  dinner  and  supper  {b  a  nottceahle  feature.  After  sapper 
there  U  n  marked  Inereane  of  rate.  The  crfcot  of  breakfast  and 
dinner  Ik  not  certuin,  on  aceoimt  of  the  large  prolmble  errorSf 
though  the  average  is  higher  In  both  cases.  The  curve  of  E.  T. 
differs  wholly  from  the  rest.  It  showti  an  increase  lo  rate  through- 
out Uie  day  Interrupted  by  depresniuD  after  meals.  Teu  or  coffee 
was  usually  taken  at  moals. 

'   A<xidmUtl  Varialiont. — At  the  sun^sUon  of  Dr.  W.  P.  Lombard  a 
comparison  of  all  the  records  wltn  the  barometric  readiiogs  waa 
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since  there  are  shoai  am  many  records  above  m  below  Che 
for  the  varioiw  utaWiicif  the  barometer.  T.  L.  B.,  wboM 
I  are  very  vannblu.  thuugh  shuwine  in)  coiuttiint  dnilv  cliaQge* 
-Hvui  B  A.  M.  to  6  F.  M.,  gives  a  preponderance  of  low  recordn  for 
lUu  and  high  records  Kir  faUlafc  b«romet«F.  The  ••me  is  true  of 
SL  ST  In  a  Ism  d«grce.  There  n'oald  seem  to  be  a  corrMpondonce 
bMween  rapid  rate  and  rising  buromptor  and  poor  rate  and  fatlinp 
buvmeCer  in  the  last  two  v&aee.  Observution<i  Hufflcient  to  eatabtlah 
•  safe  inddpendont  proof  of  the  induoncoH  of  barometric  I'lumvos 
■boald  b«  morv  numeroua  than  tiior^n  we  hnvv.  on  account  of  Che 
twirobabillty  that  such  etight  changes  of  qu:ility  and  dlstribntion 
of  UM  blood  aa  ordinary  barometric  fluetuaUonHprobahlv  produce, 
wfll  have  any  kUcvI  on  the  mental  prucceoco.  Tchp  tk- !tiilt<«  may  bo 
taken  to  aapport  tbo  view  thnleomo  people  are  liurgvly  inUticncod 
by  barometric  variations,  while  others  are  not.  Most  ot  the  experl- 
^Mota  irere  taken  In  March,  April  and  May,  ao  therv  were  in 
generaJ  no  extreme  temperature  changes. 

Tlie  efaartA  of  a  Draper  Belt-registering  barometer  wore  Icindly 
•mpUed  for  the  wortt  by  Mr.  Haran  Qreen,  of  Worc«Hter. 

Otber  caaaea  of  variation  occur  only  a  few  times.  'I'hey  are  mainly 
external  and  auch  a«  t^nd  to  coDcentntte  or  distract  thi:<  attention — 
tboOKh  some  are  ot  a  pm^ily  ph>-BioloKlcal  nature. 

Tike  tMattrt  rarfation  of  DijCTerent  fVoceaacs.— Table  rv.  gives  tlie 

remit  of  an  eleven  daya'  expvrinient  by  the  writer.     81  x  experi- 

nanta  were  madoaday.b^liiaingwithSA.  m.    At  each  experiment 

the  pnlaa  rate  waa  noted;  and  then  tbe  rate  of  reading,  adding  and 

■Boll^lyine  numbers,  and  of  learning  nonaenee  ayllable  serivs,  woa 

atotataiad  in  th^  way  d4^Hcrib«d  above.     Four  ten-syllnhlc   series 

«0«  learned  eaob  time.     A  uniiorm  daily  routine  waa  maintained — 

*  to  10,  reading  of  pBycbologloal  UteraturD;   lU  to  12,  readine  and 

Bslanlnf  to  a  lecture;  12  to  2,  dinner  and  recrcntioii;  2  to  4,  lithora- 

toiy  work;  4  to  6,  walk  and  recreation.     The  expinriment  required 

bom  flneen  to  twenty  mluutes  each  time.      For  the  sake  of  ready 

eonpariaon  the  reaulte  have  been   reduced  to   nercentagea,  the 

qakseai  record  being  count«d  100.    The  numbers  for  the  nonsenae 

^Uabtea  are  the  inverse  of  the  times  required,  no  as  to  correspond 

with  the  other  records.     Since  the  question  is  here  bow  much  can 

badonein  a  giv^n  time  and  not,  aa  In  ihe  former  case,  how  lo«g 

wlQlt  take  to  do  a  tixf.a  nmountL  the   mcaninK   of  high    and     low 

feoorda  la  the  reverHt-  of  that  In  the  pr(<viuiiH  liibleH— a  bi^h  record 

lanaalnff  rapid  rate  and  a  low  reoora  poor  rate.    At  the  bettt  time  It 

leqnirao.  reapeoUvely,  0.32fi,  0.546,  0.H57,  0.90T  necondit  for  rending  n 

anaberui  a  set  of  tliree,  by  onei,  and  addinn  and  multiplying  two 

locethfir,  Inclnalve  of  pronunciation;  lit)  seconda  were  required  tor 

a  tea- vr liable  aeriee  at  this  iilaKe  "t  nrat^ticfi. 

Hie  right  handoolomnM.  V.,  whii-ti  k>vi.-b  the  mean  variations  of 
Ite  alxaverogee  of  each  test,  abows  thi'  i-clativc  amount  each  changes 
eader  the  same  physiological  influenceu.  With  respect  to  ute 
aaMOBtOt  variation,  the  teata  may  be  arranged  in  a  seriea,  be- 
llBRisg  witb  the  rending  of  iiunibera  by  oncH  and  «nding  with  th« 
■omeiiac  ajrUablea.  The  same  series  will  be  formed  if  they  are 
amuig«d  In  tbe  order  ot  complexltv  or  dlfllculty,  the  time  required 
Win  laifnii  in  ■  mrnanir  nfiiif  rlil^  iilr.r  An  exception  numt  be 
■ade  of  reading  by  tlireea,  though  this  ia  probably  a  more  complex 
frae*M  than  rMdug  by  ones,  in  spite  ot  tne  fact  that  lesa  time  la 
lylied  per  flgnre. 

Boae  facta  may  be  found  bore  for  deciding  what  teat  would  be 
Mel  strvloeable  in  similar  expcrimenU,  and  how  far  variatiooa  in 
(he  rate  of  certain  proceesee  may  be  taken  as  an  index  of  changed 
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±.S7 

IT.  a 

100 

04.S4 

78.5 

M.0 

86.88 

70.06 

7.» 

P.B. 

±3.  IS 

±3.98 

±S.54 

±8.7a 

±s.a« 

±6.10 

FolM. 

08.S 

oa.a 

flS.9 

8«.0 

06.4 

06.2 

B.i  ood  B.1  rof«r  to  reading  namben  by  onoe  aad  by  threee  n- 
•peoBvely;  A.  and  M.  to  ramtlptloatloa,  aod  N.  S.  to  toe  dodmiim 
^Uabl«  Mrieit. 

phyRlologlcBl  conditioiu.  If  only  very  flight,  or  «ven  no  chuigc 
oould  bo  obmervod  !n  the  slmfilfvr  proc«HMiB,  very  stailiing  varlatiow 
niigta^  DevertholtwH,  be  founil  in  the  more  complex  ones.  TtOBt 
facta  are  In  harmony  with  tb«  common  expenenou  that  easy  work 
oao  bo  done  almoxt  any  time,  nhile  ilit^  moMt  ilifllctilt  wi>r)c  cad  odIT 
be  done  well  at  rare  Intervalo.  Th«  vnsii^r  t«^Bta  might  bo  dlfflcoli 
for  poTAons  weakened  by  alckneae  and  no  give  considerable  Tari' 
aUoDB.  ReadloK  ot  nunibera  would  perhapo  be  niifHritinUy  difflcolt 
In  many  caae»  to  iixlicat^  the  morv  conwiUvrAblo  Huctutttions.  Wltb 
opportunity  for  plenty  of  eicp<>rimont»,  tho  most  diffifnlt  test  wlU 
^ve  tho  most  striking  and  eatisfnctorv-  resaltB;  but  with  only  a  few 
experiment  no  conciuBlons  oould  be  drawn  on  aocannt  of  itR  great 
Irregnlarlty.  The  greater  reiciiUrity  of  the  Himpler  leeta  makes 
fewer  expcrimeiiUt  iiecetfenrv,  but  the  varlationBaill  be  very  email  U 
domonHtTuble  at  all. 

A  glance  at  the  cut  will  show  that  with  one  exception  the  varla- 
tiooa  of  the  different  procesB«B  aro  thv  eninc  throughout  tho  day. 
The  exception  la  tho  noneenM  oylUblo  record  at  10  a.  h.  Tbia  doee 
not,  like  the  rest,  show  an  increase  of  rate  at  10,  thoogb  it  I* 
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UhAb  it  shows  n  diminutfOD.    The  tini»  belwoen  B  and  10  wu 

with  raad^,  and  tho  result  is  probftblj  due  to  a  dlfter- 

,  effeot  of  this  land  of  raeutal  work  upon  the  two  kinda  of  pro- 

The  iiitcr(er«ac«  of  aoBOciationn  U  quite  marked  in  the 

the  subject.    This  would   nccotint  for  a  smaU  port  of  the 

BBce,  but  it  should  theoretically  only  iiReot  the  first  seriea  at 

[St.,  Buhdiig  that  a  UtUe  longer  than  It  would  be  without  the 

~  at  S  A.  H.,  ao  that  the  Influsuce  would  tie  oiuoh  too  Hiniill  by 

!  to  aocooDt  for  the  r«ealt.    The  variatlonii  of  the  procesBee 

'  the  InfioencAa  ot  ic«t  aod  dinner,  fatigue  and  exercine,  tt  will 

B  the  «am«.    A  tMt  of  the  mRtt«r,  by  excluNlnn,  bf  tween 

M.,  wae  not  madv  on  uccount  of  ItvAt  vi  timt-.     Thv  in- 

ntal  exdtemeot  at  10,  shows  itself  In  greater  rapidity  of 

d  prooewettt  but  aleo  bv  the  preaeuce  of  unooiiiit-ioiia 

todUtractioD,  which  make  themvelven  known  by  iiic-r«'Uic 

time  of  Icaming  thn  nonsnnsrt  syllnbleA.     At  12  M.  there  is  a 

o(  all  the  processes,  but  at  '2  P.  U.  a  considerable  Increase, 

ir  and  rest.    Four  and  0  F.  M.  again  show  poor  reeorda. 

that  aaay  tolerations  hardly  change  at  all,  while  the  more 

■bow  oonalderable  variation,  waa  tn«  first  reHult  noticed  in 

ry  experimeDta.  and  formed  the  baela  for  further  work. 

daya*  experiment  by  two  »ub}rcta,   the  following  Limes 

d  for  sortiag  an  ordin»rA'  [nick  of  iilityliiK  cai^s  into 

t  the  CUnee  of  day  dcaieaated.     Toree  records  wore 

h  experiment,    Though  the  proceee  ia  far  more  oom- 

ainple  reaction,  the  changes  in  It  are  very  small: 

Tablb  V. 


A.  K. 

P.  M. 

J.A.B. 

A.  M. 

P.M. 

S 

•MS 

VtM 

U 

"      ~ 
MM 

t».81 

4 

10 

g 

11 

4 

10 

£1.8 

19^ 

63.98 

.... 

5S.1 

21.7 

61.7 
31.6 

67.1 

M.9 

■ 

I  firaC  rovgives  tbehonr  of  the  cxpcriTncnt;  the  second,  the 
I  time  required  for  the  Bortlng;  the  third,  the  time  for  dls- 
I  iBto  four  piles  un'tAoaf  sorMiM.  The  recorda  of  E.  C.  8., 
I  Donaaase  syllables,  wn-a  tosen  at  a  different  time,  but 
I  under  the  aame  conditions  so  that  a  rough  compariaoD 
_  ade.  It  to  evident  the  ability  to  learn  nonsettse  syllablM 
I  morh  more  durioK  tho  day  than  the  ability  to  aort  cardfl 
few  poeitlons.  A  sfmilflr  roagh  compariaon  of  the  variaUoia 
tnory  teat  for  the  writer,  gives  3.6%  as  the  moan  varia- 
1  aix  records  ot  the  moralng  aud  afternoon.  This  raakee 
between  multiplication  and  non«enae  syllablee  In  Ita 
I  to  variations,  though  ntnob  nnflr*^)* mnlUpUcatlon  than 
Another  aeriea  ot  experiment  of  four  davs,  besides 
praettee,  with  the  olaanflcattoa  of  wards  and  the  t««t 
,  rmie  of  movement,  cave  the  following resultN,  which,  though 
,  at  another  Ume.  correapond  quite  well  with  those  of  Table  IV.: 
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Tabus  VL 

J.  A.  s. 


A. 

u. 

P.   M. 

1 

T.U 

8 

W 

IS 

8 

4 

f 

s 

u 

S0U 

190.TS 

87S.A 
182. 

136. 

M7.78 
1S4. 

t77.SS 
1SS.6 

STO.TS 
185.6 

9M.76 

iM.as 

Mft.fl5 

m.6 

SSQ.76 

M-V. 


Tbe  first  Udo  givra  tbe  bonnt,  the  seoond  tbe  aambcr  of  BtnkM 
per  mitiabe,  Lhe  third  tlie  number  of  dsMlBcstloiM  ouule  In  in 
miiiut«B.  Oulr  •  rou^b  oompaLilM>n  with  TRbl«  IV.  ut  iotended. 
"Ris  DWkn  VKTutiODS  in  U)«  riiht  hand  colamo  show  that  the  olMd- 
BoAtion  of  worda  anderaoes  tbe  greater  chaiwes. 

The  experiment,  tbe  aist  eleven  days  of  which  gave  Table  TV.. 
v!L»  •.-onllaued  thirty-two  ilsys  lutigcr.  wiUi  viiriouie  chftnms  in  tb 
memory  tect.  On  ten  of  ttaeee  days  the  regular  oconpataoQ  from  i 
to  6  wa«  chuifed  to  erclUng  phrsteal  exerrlio  hall  playing  or 
Lenniii.  The  rMolIs  are  ebown  Id  lUile  VIl.  The  memory  t«et  vw 
aot  tho  same  on  tho  different  dajS(  since  thry  were  made  for  a  dil- 
fer«nt  purptwe.  It  consisted,  uaually,  of  two  aumber  scries  oIkt- 
oaUns  ivitn  two  nooMDM  •yilaMe  Mrie«,  bat  other  oombinsUon* 
occurred.  Tho  probibte  errors  cwuiot  therefore  vcrj-  w«ll  bt 
oalcalaled,  but  the  sxUwordiiuuy  change  in  rate  doea  not  lesv?  ittiv 
doobt  of  It*  existence.  It  will  be  remembered  that  with  ojKlir.'.r; 
qnlet  rttcroatlon  tliArewae,  on  the  whole,  rather  a  decraiwe  m--^ 
an  Increaae  of  rate  at  6.  The  tntemtedlate  days,  on  whleh  no  ex- 
oltlog  exereise  was  taken,  show  ihis  also.  If  the  6  o'clock  reconk 
are  put  at  100  and  the  f  o'cloch  reconlft  expreseedaaperoenls^M 
of  tfaem,  another  proof  is  obtained  that  tbe  variatton  of  the  smi* 
dllBontt  pro«os»ee  is  relative^  greater  under  the  same  physiologicil 
Ohuicea,  whieb  mar  be  titber  deprewtef  or  aUmvloHity. 

Some  of  tbe  «  o'clock  record*  -were  made  Immediately  after  t1 
•Stffolae,  othem  ntwr  aimtit  k  h«ll  hour,  but  thi-  ftft-cl  wii»  nMi 
tliesam*<.  In  Lhe  Iliiril  serien  of  experiments  upon  the  p.'o-allelb' 
for  lifted  wei};htA,  Feohner  brought  on  iulenae  mnscular  imlgae  bj" 
UftinK  nine  and  orie-haJf  ptiim'l  weii;ht«  in  a  nipid  rliylhm.  1^ 
eaerriliie  aroiuud  hi»  whole  system,  as  a  vDr>'  rapiu  pulse  rate  ia£; 
oated.  The  number  of  right  casoo  Increaiieo  Instead  of  dlmlnlsf 
aft«r  tiK'  opcrAtion.  In  a  fourth  aerit^  uC  experinioitti*,  iu  w 
tho  wl^itfht«  were  HfU-d  slowly,  Ihoufch  tho  fatigue  deration' 
porformnil  flvo  tim^g  in  suooPMon,  so  as  to  get  a  eumuuitivo  etfi 
odIv  a  vompanitively  email  Increase  of  the  pidae  rate  was  noUoeA, 
and  the  number  of  right  naaea  aft«r  the  operation  Eh  about  tkfl 
same  as  Unit  before,  li  seems  not  unfair  to  say  that  tbvse  wxperl* 
menta  show  that  with  a  general  physlologloal  ohange— in  this  ease 
of  a  sllmulatlng  nature — thi^re  Is  a  corresponding  cbango  of  tbe 
power  ot  dlHcriinl nation,  even  if  this  doee  not  obanjce  with  local 
fatigue  of  the  senao  or^an,  nhlch  latter  fact  Fochacr  had  cspcclaUy 
in  view.  Tbe  analogy  with  ibe  expenmeuta  reported  tu  tbe  last 
table  Is,  of  ooorse,  evident,  though  ia  tb«  one  c«e«  rate,  in  tb«  ot. 
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CircalAlfon  IncroaaoB  while  the  peripheral  dlminUheB,  ii««nuto 
baa»d  upon  too  fow  obMrvaUoM.     Avcording  to  FiirA,  moderat 
and  pleasant  mental  aoUvlty  may  be  accompanied  by  sa  Incre 
of  the  perlphernl  circulation,  while  Intense  or  dlaagreeable  meat 
effort  IB  marki'd  by  a  di»pr**»ion.    Thn same  author «ii}'Bth«  tippi 
of  the    baUnco  toward   the  head    tlocia   not  ncccsaarily   show 
Increase  of  the  cerebral  drculatton,  alnce  the  majorItT  of  orc^ 
which  t.-xpr«S!t  the  emoUoiui  are  on  the  head  aide  of  the  centre  i 
gravity.     Direct  teste  of  the  intracranial  blood  preeeure  matte  i| 

frrobable,  however,  that  mental  activity  i»  aocompaoied  by  ~  ~ 
aor«ai»e  of  cerebral  cironUIion,  though  the  actual  amoont  of  blc 
in  the  brain  doeo  not  change  very  much,  alnoe  the  skull  is  n  closed 
oa^-ity.  M.  Gley  found  a  dilation  of  the  uarotid,  a  contrartion  ol 
ttie  radial  artery,  and  an  increase  of  one  to  three  pulse  beat*  : 
minute  during  hard  mental  work.  Leiiniann,  In  nome  ezperli 
upon  boys  in  »  Kymnaoium,   found  that  the  DOrmal  aoa 

poetry  waa  in  direct  ratio  to  the  pulao  ft«atieii^.    Heako  i 

the  so-called  apperreption  rlij-thm  of  mimnftl  mflerenoea  of  i 
Uon  and  t-hc  ptriodtiT  umlmitincm  of  mental  imaceaaa  due  to  tl 
inflnvnco  of  roepiratioa  upon  the  cLrculation.     Tbia  cabject  will  ~ 
referred  to  again  in  the  diecnsdion  of  Che  resolte. 

A  comparison  of  the  rapidity  of  the  ptUse  with  the  rate  of  tl 
montal  proooMoa.  in  'I'ablo  IV.,  will  abow  that  thero  la  no  neceaaAi 
correepondencfl  oetw»t<n  the  two.      Tlie  pulae  rate  falls  from 
to  10,  while  the  rate  of  all  the  prooeBBes  but  the  nonBeoae  syllabi 
inoreaflt^K.      Ttit<   pulne  rHt«  la  about   the   same  at  12  as  10,  bv 
tbe  rate  of  all  the  prucvwuHK  bua  diminished.     For  the  attvmool 
there  la  a  fairly  close  corrrspondDnco.     The  lock  of  corrcepondenc 
between  the  puine  ra(<^  and  mental  activity  la  much  more  eitrlkl 
in  the  following  uxpvTimutil,  wliicli,  tliouKh  it  tailed  in  ita  db 
aim,  baa  eeveraf  poiute  of  inttirottt.     Th«  oblect  was  to  study 
effect  of  one  kind  of   work  carried  on  till  considerable  fa" 
appeared,  upon  nnoth«T  kind  of  work  entirely  different.    In  ei  _ 
mente  with  thit  vt^ugrnTih,  Momto  found  that  Dr.  Adduoo  mi 
better  record  in  the  middle  of  a  four  or  five  hour  period  of  exuitl 
mental  work  than  at  either  the  beclnnlng  or  end.     Jfo  meaaure  o^ 
the  inent«l  work  is  nia<le,  no  it  In  TmpnsHible  to  say  uhnthtir  th4 
increase    nnd   dccrcaso  of  the  teat  work  coincideu   with  aii 
clungesin  the  main  work.     The  object  here  waa  to  measorej 
kinds  of  work,  Hubnti tilting  tente  of  the  rate  of  mental  proof 
the  nrgograph  record.    The  tranalation  of  German  waa  the 
work.      Adding,    multiplying   and    reading  of  numbers  and 
experiment  upon  the  rate  of  movement  were  the  teet  work, 
record    with     the    teste     waa    made    at    8,    10    and    12     In    tt 
morninK'       The    ri'sL   of   the    timo    from    8   to  IS    w««    tiivU 
Into  eight  equal  pnrt«  by  the  stroke  of  a  bell.     The  subject  (C 
J.)  trattslateo  with  the  greatest  posalble  rapidity,  marking  off  i 
the  Btroken  of  the  bell  tiie  amount  done.     The  experiment  wi 
made  on  twelve  daya,  but  only  the  last  seven  were  under  prot 
conditions.    Scientific  German  had  been  taken  np  as  a  Htady  onl 
tew  weeka  before.    Wundt'ii  "  Phytiioloj^cal  Pnvohology"  waeL 
book  road.    The  number  of  words  for  which  the  dioUonory  had  to  1 
osed  was  also  noted.    It  waa  soppM«d  that  with  advancing  fatir 
tltey  would  become  mcve  nnmeroiu.     Tlie  ezpertoieiite  were 
the  first  part  of  August. 
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86.1 
±2.« 

S0.9 
±1.81 

6.7 

jt£.9 

«7.9 

±4.78 

SI.S 

±M 

S8.1 

±1.54 

3»A 
±S.OS 

hkaovn 

b 

7. 

7.1 

7.6 

±.52 

7.« 
±.46 

7.4 

±.42 

e.9 

±.44 

tint  horliontal  row  give*  saoceB^vely  the  number  o(  linei 
tnuulsted  in  each  of  the  eif^ht  (>qtial  divisions. 

Tbe  Cable  below  gl\e»  the  rnte  of  the  test  proceneB  at  the  tim«« 
mentioned,  Thu  jtrobiiltUi  «iTors  of  the  tesU  ore  given  in  the  right 
hand  column  at  the  given  houni. 

■  Tablb  IX. 


1       a  A.  M. 

10  A.  M. 

12  H. 

K» 

±s.s 

60.7 

±1.8S 

93. 

±.39 

Pnlse. 

KA 

±1.4« 

101.2 

±1.26 

102.6 

±.88 

Addition. 

«M 

±.74 

6S.8 

±.6S 

M.7 

±1.51 

Readlnj;. 

h 

±.79 

81. 

±1.08 

81.6 

±.82 

MulUplioation. 

^M04 

±1.27 

266.4 

±1.68 

288.7 

±1.88 

Movement. 

k 


'X'lKMsfblc  sonroe  of  error  in  that  there  may  have  been  an  Qnoon- 

aolooe  altowanco  for  Iho  amount  which  hnd  to  he  don«.     Toward 

tb«  end  of  the  (oar  hours' work  thciro  wan  a  severe  feelinffof  fAt{gn«, 

bat  there  ia  no  correHpondlnf*  diminution    of   rate  either  in  the 

nulti  vrurlc  or  tent  work.     After  dinner  there  was  a  dl»ini?ilnntion 

to  eRort  of  anv  sort.    A  jiUmoe  al  thtt  recorda  will  rthow  that  the 

rate  of  the  main  work  and  the  oth«r  proct'Hses  in  nunrly  the  same 

throughout.     Ilurtnc  the  ftrat  five  days,  a  recess  of  fltteen  to  twenty 

minutes  wan  tnkt-n  )i<-twe6ii  S  and  10.     With  that  rouLiiio  there 

«u  an  incTciuiv  of  ail  the  proceHsea  ut  10,  and  a  diminution  at 

IS,  aa  in  Table  P^.,  and    there   was  no  f««ling  of  t&ttgue  after 

4uut«r,  but  work  waa  uMuallv  taken  op  at  once.    The  noticeable 

tiling  fH  the  great  change  In  tbe  pulse  rnte,  namely,  from  71.3  to  83, 

while  there  was  no  vhungo  in  the  rnt«>  of  the  metitul  prouBsses.    The 

Ugb  poise    rate    at  H    a.   m.    ia  due  to    the  breakfast  which  has 

ia$t\t9»a  eaten,  and  there  Isaaimllar  Increase  alter  dinner.     While 

■u  Increase  of  mental  activity  probably  caustw  an  iiicreaae  of  blood 

flow  Co  the  brain,  mental  activity  can  evidently  not  be  said  to  vary 

vtth  tbe  pulse  rate. 

iXsctiaston  o/  ResuUa.— Tbe  experiments,  so  far  reported,  show 
that  tbe  BUb)ecte,  whose  records  cover  the  entire  waking  period, 
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have  a  well  marked  periodicity  of  meatal  activity.  There  ts,  hoW' 
ever,  no  (general  type  of  d&Uy  rhythm,  and  indiviaaal  dlfferencM  ol 
the  moet  striking  eort  occur.  Tlie  wudb  InflaencM  have  cLifTerent 
effeolA  opoo  difforeat  iixliriiluuK  Tlie  more  complex  meai 
wooeaaea  have  relatively  RrMitvr  vurintions  than  th«  elmplar. 
Undar  the  Inflaenoe  ol  tatiguo,  rest  and  physical  exerobe,  tlw' 
procctssvtf  studied  vary  ia  the  same  direction.  Statbticnl  iovcBta- 
jjationa  ehow  that  Uio«f  who  nm  onj^aged  In  mental  work  have 
generally  observed  a  daily  rhythm  of  power.  In  oonne«tlOQ  with 
othor  (laeatlooa,  Heorwagenseiit  out  the  following:  What  portof  the 
duy  do  you  find  mental  work  eaalestV  To  wBloh,  iHit  said  the 
inomin];,  133  the  «>v<^<[iin):,  six  lh«  iiftoriioon,  forty-lhrcMit  notloed  do 
diHerence,  while  twonty-oighlfoanditoaay  at  all  times.  ProfeMor 
EarlBamett,  In  antudyof  the  Intellectual  habits  of  Cornell  ttludcnts^' 
reoeivod  in  reply  to  the  name  qutution,  sixty-»lx  votoB  tor  ''  ' 
morning,  elx  tor  the  afternoon  nnd  thirty-nine  for  tbe  evei 
The  averaKe  student,  h«  eays,  sleeps  eight  and  oue-fourUi  bo 
bogina  work  at  S,  hut  is  in  doabtful  condition,  l*  best  at 
a1^  10  bUII  in  eood  condition,  nt  11  he  Ui  tirod  nnd  at  IS 
at  his  wont.  Ke  worka  from  3  to  5  in  the  nftflmoon,  bat  Ib' 
Inferior  form.  Aft^r  supper  be  goes  to  work  at  T,  and  reacbos 
hii  h«Mt  ai  n.  From  9  p.  M.  he  hi  not  at  liiH  hesi,  and  at  half 
past  l«n  go««  to  bed.  Th«  smallneaa  of  the  number  who  oboae  the 
afMrnooD  is  probably  due  to  the  bard  workoftbo  mornlax  which 
all  hnd.  Forty-tlve  said  their  power  was  uniform  from  day  to  day, 
I09tbnlil  wHa  vnriuble.  Threo-fourtlwaccounledforthevarlaUoiia 
by  the  weather.  dr>-,  clcnr  duye  bc-inn  approved,  doU,  damp  days 
denounced.  Th^  utaUf  of  foolinj;,  regular  Bleep  and  meais  were  toe 
oatUCfl  next  In  order  of  Importance.  Many  siud  they  were  lees  able 
to  work  aft<«r  n  rost  than  when  ihfty  had  gi>tten  at  it.  Tbirty-eight 
■idd  they  could  get  Lbc?  muol  ruat  hi  sn  hour's  time  from  exercue. 
thirty-one  from  sleep,  twenty-three  from  m  walk,  aix  from  light 
reading,  four  from  a  baih  and  throe  from  mutlc.  The  location  of 
the  beflb  hours  dttpondfl  largely  upon  the  hours  of  retiring  and  rlHlng. 
It  will  be  seen  that  actaal  meaaurcmont  and  statistics  of  ogjinions 
botb  ebow  that  In  a  certain  nambei*  ot  caiie«  there  will  br  pen 
whose  maximum  activity  cornea  at  almost  any  ^ivun  hour  ati 
wiling  period.  The  rhythm  of  activity  may  or  may  not  corroi 
with  tne  actual  eiierg>'  tkt  the  person's  disposal.  Other  things 
eqtinl,  the  total  amount  which  can  be  accompllahed  docreaeee 
the  inter\'ttl  einc©  sleep  incroBned^  liiit  the  ratv  of  work  may  . 
mostrapid  a  little  before  retiring,  aa  in  the  case  of  B.  T.  and  W.  O.  K. 
While  moHt  penionii  thus  recognize  the  exltitenoe  of  a  daily 
periodicity  of  activity,  which  is  ot  great  lm[>ortauce  for  the  qaall^ 
and  quantity  of  work  they  can  do,  this  doos  not  conform  to  any 
general  type,  and  is,  therefore,  not  an  Inlierited  modlflcaUon  of 
the  nervous  syntem.  The  dally  rh.vtlim  in  the  result  of  a  nomber  of 
stimolatlug  and  dopreasiDg  oaaace,  whose  iaSuenco  habit  tends  to 
Ox  upon  the  system.  Ohangea  of  hours  of  work  are  often  made, 
tbough  with  more  or  leea  dlffloalt>*. 

Some  of  the  answers  to  tbo  circular  sent  out  by  the  writer  st«t« 
that  a  change  from  evening  to  morning  work  hnd  been  made, 
evening  hours  were   still   preferred,    but  had  to  be   abondom 
because  they  were  "expensive"  and  sleep  was  inf^rfered  with. 

The  preceding  rcHiilte  do  not  furnish  the  material  for  their  o 
explanation,  except  in  a.  few  point".    A  brief  review  ot  som«  of  th*l 
literature  beiiring  upon  tlie  subject  may  therefore  he  permitted! 
The  hope  of  finding  a  tboroughlv  sutlafBCtory  explanation  Is 
oourae  not  entertained  ;  but  the  following  facte  are  suggeatlve : 
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Dr.  Hodge  haa  demotutrated  that  nerve  eelk  under  elootricftl 
•timalation  and  tirdiimry  fatigue  Hbow,  for  th«  n,ucl(>tifl,  n  marked 
decr«aa«lD  size,  a  change  from  a  mnoolti  lo  a  jA^ti^ed  appearsnoe 
and  a  darker  Btalntng;  for  the  cell  protoplsHm,  !iliriiilc-it;v>  a-rxl 
vacuolatiuu.  Tlie  material*  oi  ihe  ceib  Km  hixliLv  coin|ilvz  nad 
mutable,  whilv  tho  wosto  producta  of  thoir  Activity  hxd  more 
•Imple  and  aiable.  UliaaKe  from  nnntable  to  stable  compouiidtt,  ft) 
this  «aa«  chl«fiy  by  oxidation,  is  ttcvompanivd  by  the  cetting  free 
Of  ftoorgy,  port  of  which  i«  luu^d  to  build  u)i  iUt  ovn  Huhiitanca  and 
p&rt  as  fru^  nervouH  i^nurg;}-  for  tho  sUmulatioii  of  mtisoles  and 
other  cells,  while  auolher  pari,  as  ScKiff  liad  ehown,  itppeam  fui 
heat.  Of  special  liit«reKi  bei-e  Ih  the  experimental  Htudy  by 
WiuidC  of  th«  reliLlJoii  uf  tbs  anaboUc  and  katubolic  proceasMi,  and 
the  chansM  of  cheoe  in  sthenlo  and  astheuic  conditions  of  the 
nervoos  system.  If  a  strong  electrioal  stimuluti  la  used  to  test  the 
c»>ndition  of  u  ii«rvi9  durinR  lh«  prij^esa  of  vUmalstion  from 
another  current  of  moderate  strcngbb,  ita  effocta  upon  the  mosola 
contraotion  will  be  re«aforced.  If  a  Teak  test  stimnloa  Is  used,  it 
Is  iiMunlly  sappressed.  This  is  Interpreted  to  menn  that  duritifr  the 
exritntion  ora  nervEt  there  Is  an  inureiw  both  of  poAitJve  or  KSt- 
abollc  and  negative  or  anabolic  work.  The  pueitire  trork  predom- 
Inatee.  eapeelally  If  tJie  aerve  is  inthe  aiithenlo  condition  from  poor 
nattitioDor  cotd.  Tlie  fiict  that  oLimuli  nre  retariliil  and  vriMk 
ones,  entirely  supprcNivd  on  passinn  through  tho  BpJaal  cord  is 
evidence  that  the  slJmuUtlon  of  normal  t;enk'al  onlts  cauem  an 
Increaee,  vepeoially  of  tlie  auaboUo  proceoa  Poor  aulrition, 
•xhoustion,  cold,  and  various  dnifts,  especially  nlrychuiac,  produce 
1^  aathenio  condition,  In  which  the  anabolic  procesA  ia  rolatlvoly 
iwakened  and  the  kalJiboUo  inorenaed.  Tlie  fnct  that  nerve  eon- 
dnetlODiaouly  In  one  dIreoUon  tbrougb  the  centrul  nalld  and  tbnt 
inlsrf«renc(>»'of  stintaL-ition  take  plaoe,  given  thefoundutioii  tor  the 
■astunption  of  reRions  in  the  central  oelis,  in  one  oj  which  the 
poaitive  work  prodomlnalee,  In  the  other,  the  iieKatlve.  The 
aUmul:iljon  of  one  rfgion  cnuiies  Ite  character!  a  Lie  n-ork  to  spread 
Orerthe  entire  nerve  cell,  so  that  Inhibition  or  excit.itlan  txkes 
plaoe  MicordiiiK  to  the  r«i;ioti  eiimuUted.  Here  at»  well  an  in  the 
other  casce  the  .'Mthonic  condition  diminixlteH  rvlatiwly  tliv  inhib- 
itory or  negative  wcrlt.  stirnalaUons  which  would  inhibit  in  the 
normal  condiUon.  in  thin,  produce  reinforcement.  The  faot  that 
rei^nforcement^  of  sensations  and  masoular  movements  are  more 
prominent  in  neurasthenic  and  hystmlcal  persons  ««enui  to  be 
paralleled  b«re.  The  greater  excitnbilitj*  and  steeplesBnesa  In 
•zowdTe  fatlgne  ai'e  anotlicr  Illustration. 

Hie  itotivity  of  a  nerve  is  a  (unctioci  of  both  the  Inhibiting  and 
azdUag  taBuences,  that  ie,  of  thu  anabolic  and  kataboUc  processes 
nie  greater  the  energy  of  a  nerve,  the  gro:iter  both  the  negaMve 
■nd  wepesltlvo  work;  both  of  which  diminish  u-ith   eichauHtlon, 
especial^  tho  n<'gntivo. 

The  resultflof  the  nctivity  of  the  nervoiw  syntA'm  uiwn  ft«<iwn 
oondlUon  have  been  grouped  under  the  sutnmntion,  fHcilitation 
and  dilTu«ion  of  Htimuli,  practice,  fatigue  and  bablt.  The  object 
here  is  to  refer  to  these  facts  siraiuy  um  a  means  of  explaining  some 
ot  tbe  dailv  Tarintlons  observed.  A  ncrius  of  induction  shocks 
i^iplted  to  the  posterior  roote  of  the  spinal  cord  or  to  the  cortical 
oentra  may  produce  a  contractiuu  by  the  tiuniiuatloa  of  eSeote  la 
tiM  nerve  c«nt«nt  when  a  single  shook  of  the  same  strength  i*  too 
weak  to  have  any  reenlt.  \  retlex  produceil  by  the  stimulation  of 
m  glveD  aeoBor;  iterve  will  be  facilitated  or  strengthened  if.  shortljr 
buoie,  a  eoDtraoUoo  ot  the  mu.-«ola  ban   been    produced  by  to* 
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■tlinQlatioii  of  this  or  any  othpr  eeiuor}-  nerve.  Tlid  funlUu 
"wmnnlnK  up"  Co  work  is  probably  to  be  explained  in  larg*  pajtb; 
thM«  f«cu  of  nsrvoiu  scm-ity. 

In  the  reDex  animal  a  wreak  stimulaiioo  of  a  sensoir  nerve  caoMi 
a  contraction  of  tbo  musclcB  of  Ibc  same  aide  ;  a  stroDgier  one,  of 
tboiie  of  tlia  opposite  side  at  the  same  altitude ;  a  stiu  atronnr 
ono,  a  contnictiou  o(  the  mnadea  lyloc  hifrhvr  and  lover,  bat 
piMomioAntly  on  tfai-  aid*  stimalat*d.  A  nt-TVoufi  process  set  op 
anywhere  in  tli«  spinal  cord  tend*  to  djffose  it««lf  iu  alt  direction*, 
Simllnr  facta  axe  bronsbt  oat  by  ezperimenta  npon  men,  though  f«f 
tUa  pur]>a4Ui  hy«t«riciil  pattenta  give  the  moat  atrildng  result*. 
Fto6  has  ahown  that  thv  muscuiiir  power  measored  by  the  dynamom- 
eter la  greatlv  increaaed  by  prevlona  movementa  on  lh«  aanie 
aide,  and  utixhtly  Increaaed  by  movement  apoa  Uw  oppoeite  side. 
Any  mcnt»l  activity  anfnnente  the  muecular  power  on  ooth  aide*. 
M""*^'  eeneatioDB  have  a  dynamogeolc  power  In  proportion  to 
Uielr  Intenalty  and  heisbl.  A  similar  dvnttmoKtMuu  ooale  minrbe 
made  of  oolort,  beglnninE  with  red  and  ending  with  violet.  Sen- 
Mtiontt  of  taste  and  smell  have  a  irimiUu- power.  Aninoreaeeof 
the  discriminative  aenubllity  for  colors  was  also  noticed  as  tta* 
etfeetof  mental  effort  or  aenaory  BUmnlatlon.  Not  only  wer«  the 
energy  and  apeed  of  the  movement  increased,  but  aleo  ila 
ecdorance.  Fatigue  brouijht  ou  by  too  long  exposure  to  a  color 
produced  contrary  results.  Ttii  notes  that  reaction  time  does  Dol 
reach  it«  greatest  rapidity  till  the  ntimulaUng  inSnence  of  light  and 
heat  has  operated  for  aome  time.  Nocturnal  paralysis  and 
tuomitiK  tiro  are  explained  as  exaggerated  phenomena  of  this 
sort.  The  blood  diatnbution  in  in  rapport  i^nth  theie  ItMVementS  of 
power.  Thetie  taoU,  the  revntorcement  of  minimal  sODSatione  b;f 
other  iM>n»aUi)iis.  Che  liiflunuon  of  central  iiitvimis  prooesBes  upon 
the  knee  jerk  and  the  sweat  glands,  the  slight  uneonscfoua  move- 
ments which  aooorapany  attention,  and  many  familiar  facts  of  the 
Infiuonce  of  mental  states  upon  respiration,  circulHtion  and  secr«- 
tlonfl,  afaow  that  central  iicr\-ous  proceasee  diCiue  over  other 
oentiee.  If  fatigue  nets  in,  there  aeemti  to  1)«  a  correepondlng 
deprciMing  inBuence  diSunvd  over  the  nrrvoua  aynetcm.  The  diffu- 
sion of  tho  effects  of  nervous  activity  and  their  retention  and  oum- 
nuition  by  physiological  memory  are  the  chief  facts  on  the  nervoiu 
side,  which  seem  to  account  for  tlie  Increase  of  the  rate  of  certain 

firoeessfrs  with   hnrd   or  exciting   mentAl  or  phyrioal  work.    The 
nore»Be  of  power  by  practice  is  probably  also  connected  with  th«a« 
faotfl. 

The  tendencY  of  work  !h  thun  to  Inrreitee  in  amount  till  exhaustion 
taki-B  plactv  ll  is  n  common  experience  that  the  more  mental 
work  Is  doao,  the  more  can  be  done  up  to  a  certain  limit,  beyond 
which  come  ooUapee  and  despondency  and  other  symptoins  of 
over-training. 

While  the  nerve  flln-e  Ih  comparatively  independent  of  oxygoo 
and  food  snpplv.  aa  la  shown  by  the  fact  that  It  will  function  either 
In  air  or  in  IndlfTerttnt  goneH  for  a  considerable  time  aflMr  ezciaion, 
the  riet.ib«1inin  nf  the  uf-rve  cells  i»  very  rapid.  In  the  experiment 
with  Bretiiio.  Mobho  found  that  unconaeiousnesa  and  convultiiona 
were  produced  by  only  a  few  Beconda'  comprennion  o(  the  carotids. 
The  holtt  111  Bretlno'o  »kull  niiide  the  redutlion  of  the  blood  supply 
easj',  aiaco  this  was  not  opposed  by  the  atmoBphuric  prcaaure.  The 
muscles  of  the  arm  still  respond  to  the  will  after  the  blood  supplv 
has  been  shut  off  for  half  an  hour.  Thia  shows  that  nerve  ceU 
metabolism  in  mueh  the  more  rapid.  Dr.  Coming  has  also  experi- 
mented with   compreaaion  of  the  carotids  to  reduce  byperaemia. 


STUDY  or  MEHTIL  AtrnTITT. 


«ad  vtodj  Ibe  effect  of  dimlnotton  of  Um  blood  flow  upon  meoUl 
tnooamew.  Oompr«wton  of  boUi  earotid*  m»  toUawtn  bf  tmtial 
■•Uor.  drooplnK  of  the  eyvUd.  dOstloti  of  Um  pnO,  Kmotiae 
iandeiKiT,  diutnces,  hearUuiai  and  f»iifa«k>B  of  tio— .  uid  BiMlljr 
by  KyDcopfl.  Uo  notca  that  digglneo  and  oontaton  of  Idea*  eo^ 
men  quickly  if  the  oompreHton  wu  made  toward  erenlcic  than  If 
■•d«  IQ  th«  moriiiiiK,  which  poinU  to  fatigue  of  the  brain  ceQa  at 
•vwninfc.  Ttii«  littter  r««alt  would  probably  aot  b*  gencrmUx  trot. 
Aaeottht  should  he  taken  of  th«  diff<^rf!at  rhythaM  ol  nuntal 
•elivIlT,  which,  aa  haa  beeu  shown,  is  not  a  proMen  eapeMe  of  • 
feneral  solnUon. 

TbefEre«t  inlltKBoe  of  qaaUtatJve  ehaogea  of  tba  blood  Mroam 
npon     acrvooa    activity  i»   w<«ll  known,      Anbjrzia  saa  b«  jno- 
dnoed  b7  KupeoaJon  of  brrnthir.K^  for  a  few  imiMrtfw.    lite  potooa- 
«^  ateaoepbCTg  of  crowded  rooma  produc««  headache  and  various 
other  DcrrouB  troubles.    Especial  intertat  atucbca  to  the  quali- 
tative   cbangea    of   the    blood    in    connection    with    the    theory 
of  taUgOB.    The  poUon*  of  vnriooa  cooli^oaB  fevers  are  prohabn>' 
the  waato  prodnct«  of  vnHong  bacteria.     The  aotlvltie*  of  the  eelb 
of  Iho  body  siinLlarly  produce  waate  prodncCe  wUch  aro  nore  or 
kne  pideonoua.     WMhlni^  a  rsU&w>d  mnsele  will  reetore  It.    Mosao 
fBaad  that  the  infection  of  tbe  blood  of  a  tired  dog  Into  the  dxen- 
latlon  of  a  fnmh  dof;  prodDv«d  In  the  latter  all  the  iifos  of  tattgam, 
■Ule  a  almllar  injection  of  blood  front  a  fre»h  animal  had  no  each 
atmet.     Moaao  attributes  tl>e  decrease  of  mnsct^ar  power  after 
the  foor  or  Ave   hours'  intenoe  mental  work  la  the  experiment 
flleired  to  above,  aa  doe  to  the  potsoaoiia  effect  of  brain  work. 
Gbottse  and  neorine,  deoompoeitjon  prodocte  of  lecithin,  one  of 
1km  elitof  conatitnents  of  nervous  tisane,  which  may  be  fomed  in 
ttO  MielatMiUiam,   have  a  poisonoos  effect  Kko  eor«re.    Xaotho* 
wealjjii,  which  appears  In  phygiologlcally  active  nnseles,  prodooes 
dspeoMlon  and  exoesaive  raugne.    The  presence  of  uric  atnd  tn  the 
bnod    producea    marked    symptoms    of    raental    depreaelon    and 
hiilAfaUlty.       According  to  llaig,  the  nearBsthenic  Hymptoms  of 
■ondnc  tire  and  depre&«lon  atlcr  meals  are  to  be  attributed  to  ite 
Uneooe.     Ita  present;f  d«ijfnd»  upon  tht  alkalinity  or  acidity  of 
Ibeblood.     It  the  blood  its  aikalini:,  it  ivmQven  uric   acid  from  the 
bat  if  add,  it  causes  ite  storage-     By  making;  the  lilixtd 
ally  add  or  aPtaUne,  aymptoms  of  depr^wion  or  exaltatifm 
pradoeed  at  wUl.    He  asanmes  that  there  is  an  nlkallae  Ude 
the  Bkomins;,  after  meals  and   In  the  sprins,  to  account  (or 
Ion  at  those  times.     In  this  connection,  It  la  of  Interest  to 
the  psj-chometric  InveetiKatlons  of  Kra^-plin,  Muosterberf 
on  the  effect  of  druKs    upon  the  mcnUil    processes, 
with  the  ersosraph  oi>on  tnuwmlar  power  have  nanaUy 
tbafetheeffectof  meals  waastlmuluUiiR.    In  tiii'  ••(ferimeaU 
"  In  this  paper,  three  sabjects  showed  a  dvcided  BtiranlaUn|( 
of  meals,  but  one  showed  as  markod  a  depression  Itom 
n*  effect  is  probably   not  a  constant  one  for  the  same 
Hnon,  hot  varies  with  his  power  of  dlResiion.    In  the  experimenW 
iftht  writer  in  Table   IV,,  the   stimuiiiUntt  effect  of  dinner  is  well 
■Btfeed.     In  another  fierles  of  experiment*,  extending  over  fUtoen 
ins,  but  not  report"*!  here,  h  d^bresHlon  after  me«b  was  equaliy 
waO  aiarked,  while  th«  tccieral  dally  curve  wm  otherwise  the  same. 
The  term  fadKue  Incladea  a  nomber  of  (act*,  not  all  of  the  wme 
Und.    lu  fundamental  Idea  neema  to  be  diminuUon  of  power  from 
iliiwliii  work.     It  refers  also  to  Ibe  painful  ffroUng  accompanylntf 
Mch  work.    Sometimes  it  is  «pplipd  lo  the  decrease  of  rate  of  work. 
If  the  eBergy,  rate  of  work,  and  feeling  of  fatigue  varied  concoml- 
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tanUj-,  m>  thxt  one  conld  be  taken  m  tlw  symbol  of  lb»  other,  « 
use  of  Ih«  word  would  t>e  cvnvenient.    la  tfavexpeiimeat  of  C. 
J.  there  was  b   severe  feeling  of  faUffue   at   13  H.,   but  no  < 

apondinic  decrease  of  rate  of  work.     It  enericv  in  mezjiared  by . 

euduranoe  HllU  potaiViu,  Ihla  evidently  diminiihod  M>in  tbe  Btari. 
Id  thoeo-callfM3  Bocood  stagoof  tatiguo,  ther«  Is  TatifniB  anstrtfaesU, 
a  bisb  rate  of  activity,  but  an  actual  store  of  vaergy  Ian  Ifaan  in 
the  prvovxliDfi  state  of  normal  fnti]|;uv,  its  is  showo  bv  tbe  after 
effecto  of  thn  pxfMiriAneo.  The  true  pbysiolOKical  condition  b  not« 
however,  open  to  direct  inspection,  out mnat  be  Interred  trom  tii6 
blunting  of  tbe  aenalbltlty,  (he  fallora  of  mental  procrwM,  and  the 
aocompanying  t«vling  of  }>iUn,  tosethor  with  vnrious  physical  ^gos, 
mioh  a«  loss  or  gaiji  in  weight.  The  rate  may  not  run  parallel  with 
the  store  of  energj',  bat  may  be  ahead  or  behind,  aooordlnfc  to 
various  sUmiilntinii  and  deprcfxinK  causes.  AccorainK  toOowles, 
mealal  sympbums  uru  thu  mont  tM-naitlvo  ucccssible  in9i«wt  ofei- 
bauflUon.  The  order  In  which  Ihoy  appear  i^  (laprewiion  of  spirits, 
docreaae  of  voluabao'  control,  cnurMtl  lutroapocUon,  and  Hnally, 
dlmlnUhed  BcnsitivencM. 

The  ourre  of  fatigue  calculated  by  Dr.  Uod)^  from  the  ahrinl 
of  nerva  oelU  ahows  that  fatigue  ia  flt-st  "Pld,  then  alow,  and 
rapid  under  eontinuouH  >ttlniulBUon.  Tno  <!iu>vn  of  recovt 
■yrnmiitriojil  with  it.  Hv  uumparM  tbia  with  the  somewhat , 
curve  of  muBclc  Intin^e  obtained  In  expulmenta  n-lth  the  er^ogrnph, 
where  eontral  rather  than  peripheral  fatliruH  if  r«ally  tiivotvod 
In  niiinvi-Jt'H^H. 

liowdibch  and  others  lmv«  shown  that  norvc  fibres  are  not 
easily  exliansted.  The  sense  orgaua  differ  p^atly  with  revpecl 
to  f»ti(nie-  The  aeniubility  of  tante,  nmell  and  Bight  falls  off 
rapidly  under  Atimulation.  Th^  rvtina  eeeme  also  to  undervo 
daily  changes.  To  two  observers,  objecCa  oeemed  twfoe  as  brlgnt 
in  the  morning  as  in  the  evenJng.  Fatigoe  of  the  ear  comos  on 
morn  xlowly,  but  hiun  lw«n  damnmibwtaa  for  high  tones  nnd  loud 
momentary  sounds.  Local  fatigue  for  certain  lonos  has  alao  be>en 
shown  to  occur.  Siumpf  thinks  hla  discriminative  fteosibllity  for 
Cone«  is  greater  in  the  evening  than  in  ihci  moruinif;  bill  as  this 
depends  upon  the  mvntal  procvsacs  ratbt^r  than  upou  tbe  con* 
dIUon  of  tae  ear,  thla  may  bo  duo  to  the  fact  that  his  mental 
aobivity  innreatiea  towards  night.  A  oontlnuotis  ^erii^n  of  di«crimi- 
nations  of  pitch  bom  morning  till  ni^ht,  with  an  intcrmiaaion  for 
dinner,  wu  mode  by  H.  K.  Wolfe  to  study  the  oSoct  of  fatlcae 
upon  tbe  number  of  right  cases.  In  spite  of  painful  fati|[ne,  no 
diminution  in  the  number  wna  observod.  It  la  to  bn  noticed  that 
bu  wiw  in  good  training  for  tbia  kind  of  work.  Wttliiu  certain 
limits,  fatigue  for  a  sense  organ  does  not  involve  a  diminution  of 
the  power  to  discriminate.  Feohner  calls  this  thaparallel  law, 
because  it  ts  to  be  looked  upon  as  the  application  of  Webor'a  law  to 
Inuor  phyaiological  changes.  Tlla  oxpcriments  hare  already 
referred  to.  v.  Kries  found  tltat  two  lights  appeared  the 
relatively,  whatever  thv  faliituv. 

Tbftt  the  dailr  rbjrifam  of  mental  activity  is  much  inQucoced  by 
habit  Is  a  t&muiar  fact.  A  brief  habitnation  to  certain  hours  of 
sleep  is  snfBclent  to  leave  a  tendency  to  sleep  at  that  time.  Tbe 
sabjoct  of  RxpotimDnl  VIIl.  had  been  lUjcuHli^mt^d  to  a  short  rest  In 
the  middle  of  the  forenoon,  the  monlb  before  the  experiment. 
The  elTecta  of  thl«i  seem  to  show  in  the  records,  the  average  of 
which  for  the  flrst  tbr««  days  are  1H.3,  20,  24.S,  lfi.3,  12.T,  31.3,  23.7, 
22.3.  There  is  no  c\idancc  of  its  lasting  longer.  This  influence  is 
la  part  anaJogaua  to  that  of  certain  eccentricities  of  eminent  men. 
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'any  wrtten  feel  the  need  of  being  In  paitlonlBr  Bpot«.  of  using 
'peculiul^  colored  pap«r  or  Ink  befMe  tbey  can  do  well.  Rooueaa 
found  oompositinn  tliraciilt  nnldae  he  w)u  wnlking.  N*'nnder  oom- 
poeed  best  lying  on  his  Htomach.  Cokirldfrw  liked  to  i-ompose  when 
walltlac  over  uneven  ernund.  Bhcridan  composed  at  nl};hl  witb  a 
profnalon  of  llBfate  around  bim.  Lam«rtine  had  •  tititdlo  of  tropical 
planta.  Dr.Qoorso  Ebon  imiiKinri  hiiniMiU  more  at  liberty  to  write 
with  a  board  on  his  Up  than  at  tho  dr«lE.  Vticnno  compnnod  nt  all 
tiinea,  but  the  ttlnoe  he  waa  In  was  important,  and  he  could  write 
beet  In  the  hubbub  ot  penaant  life  near  an  old  mill.  Maurice  Jokai 
muHt  hAv<*  tinn  immw  ntiil  violftt  ink.  Thi>H4i  tiabita,  hownver 
acquired,  evidently  have  great  power  of  distrrictlnj!:  the  ntlentjon 
if  they  axe  nol8aliafled,  and  ao retard  work.  Aaa  positive  influcoce, 
th«y  niAy  oervr  an  it  nort  of  hvpiiMiIc  nii^niU  fi>r  tho  ntftt<to(ooni' 
poeition!  Similarly  certain  times,  uortnin  occnpntlona  may  iwrve 
aa  a  siRnal  for  rest  or  activity  during  tho  day,  Tho  incroneo  or 
decrease  of  mental  excitement  may  thus  be  da«>  to  no  epeotsl 
phTflio1o^«at  obnn|i;e>,  but  to  the  infltienooof  miggeailon  and  nublt. 
ana  ther  are  faotcirH  which  should  be  taken  into  account  in  montai 
or  phTncal  training  aa  well  aa  the  more  prominent  physiological 

OthtT  Kxptvinu^ntal  Wnrk  upon  Uui  Sul^tet.—la  hla  experiments 
Upon  memory,  Ebliin^haus  found  It  requlrad  twelve  per  oont.  more 
tune  to  learn  a  sixteen  syllable  aeries  from  0  to  7  l>.  m.,  than  from 
10  to  12  A.  H.  Oelirn  nntfH  Incidentally  a  alRRle  trial  of  one  hour  in 
the  mornlnK  ""d  nnw  hour  in  the  evPtiiiiK 'ly  two  (Hihjoi-ta,  one  of 
whom  added  faster  in  the  momiug  than  in  the  evening,  while  the 
Otiberdid  theoonlrary.  Dr.  W.  P.  Ixtmbiud,  Jnojtperimontuwlththe 
ergoiETaph,  louud  n  roniarknble  twenty- tour -hour  puriodlcity  of  the 
power  of  making  vohintnr^*  rauHCulareontrnoUonti.  Uoth  in  [ho  ox- 
perlmentenpon  thocanseaofvarifttion  in  tho  knco- jerk,  and  in  these 
Jnst  referred  to,  a  marked  influent-e  ot  baromelric  ehangea  was 
DoUced.  Killing  hjirometer  van  lollowed  bv  .in  increase,  falling 
barometer  by  adeareaae  of  muacular  puwer.  Vhe  actual  barometrio 
belgbtvaa  nniniportant.  The  constant  dally  varlatJoiu  had  their 
maxima  at  10  a.  u.  and  10  f.  u.,  and  mlnEina  at  4  p.  u.  and  4  a.  m., 
tbQB  corrr«vi^'n(titie  with  the  conalant  bnromvtric  ehangea.  D^ly 
Tariatione  from  the  constant  CUTTO  followed  the  acoidental  QuctUB- 
tloos  of  tli«  barometer.  Wlule  there  ia  a  little  evldeuoe  thai  two 
anblocta  wer«  inflnoneed  by  barometric  ehanges  in  the  present 
investigation .  there  iA  non^  for  nufh  a  Hntly  periodicity.  In  his 
caae,  the  effeetof  the  -ilighL  regular  chiin^esof  pressure  la  supposed 
to  have  become  orgajiized  Into  the  habit  of  dally  variations  referred 
to.  Drsaslar  found  a  dally  rhythm  In  the  rate  of  ti>.p]iinK  whiob 
•eemed  tocorrcBponil  with  his  habite  of  work  as  teacher  for  tbs 
two  prevIouR  yeartt.  The  rate  waA  increaaod  by  exciting  mental 
vocB,  hut  diminished  by  lone  walks. 


pakt  n. 


^^^oome  ezpeHmente  apon  memory  by  meane  of  t1i<*  Uiterferwnce  of 
■.^•■oclations  were  ruported  in  tiiv  AmJsricak  Journal  ok  P»ytriiOL- 
oot;  VoL  V.  No.  3.  The  object  here  is  to  give  an  account  ot  a  few 
additional  experiments  and  MpeclaUv  to  show  the  Influence  of 
interference  upon  mental  activity.  Table  X.  givee  a  nummary  of 
the  results  of  the  lu-tidi'  reft-rred  to.  Tho  memorj'  oxperlment  ooii' 
■Ists  of  aonlng  two  packs  with  the  same  words  oraymbola  sncoeu- 
Ively  Into  difrerent  poHlttons.  On  the  averape  sisty-Sve  seconds 
wer«  required  for  the  llrst  paolc,  but  eighty -Qvc  for  the  sacond,  If 


H            this  -wnB  eort«<J  iramoillaMly  nftorwud*.    The  difTerence  im  ealto^B 
^B            tbe  Interference  tdme.  aitK^e  it  to  doe  to  conflict  of  ftsBOdoUoiu  ftti^| 
H            Dot  to  fatlfiuc.    The  time  (or  wwtliig  the  cu-da  deeroMod  consMe^H 
^^^^      ably  with  [irui^tioK,  tiu(  the  RisiHUit  of  Interference  did  not.    TbcH 
^^^K      svernge  of  the  interference  lime  for  the  flret  four  sub]Mit«,  th«  flnt' 
^^^P      MTfln  or  eight  days.  Is  17.10  Mconds,  tor  the  next  seven  or  eight 
^^^^      diiyit,  17. A.*}  KeoondH.  This  Hhowit  that  It  \»  not  *  temporiuy  phenoni* 
^M            cnon  which  ii  Hbtle  pmcticc  miiy  obvinte.     The    intfrfi^rKiice    time 
H            la  not  duo  to  tatigae,  since,  11  two  packH  with  dUIorent  Bymbola  »xm^ 
H           sorted  in  mooesolon  and  the  order  inwhiob  they  are  need  itchangeJfl 
■           to  compensate  (or  dlirerenoee  In  th«m,  the  averai^  of  the  Oret  paeiB 
^1             (or  fonr  snh)nct«  in  (i'2.ft9,  far  the  Meond,  61.99,  xhowing  no  Increaa^l 
^^              If  there  were  i^enernl   fntigue  of  the   attention  or  Of  the  nervoi^l 
H            Boaoeptlblllty,  that  would  bKow  lt«elf  by  an  increase  of  the  time  <iU 
^M            the  aecoiid  pack  with  diffuront  wordti.     The  effect  mlfcht  t>e  due  ^H 
^M            local  fatigue  of  a  Btrllclng  sort;    but  thr^   facte  set  aaide  ttil^| 
^^            h>-potheiito.    Leas  time  ia  required  far  the  second  pack  if  the  car^H 
^^^H       *">  tiort«d  Into  the  same  plaoeti  aa  before.    In  HortlnK  pack  aR«^^ 
^^^B      pack  with  the  Mmc  «ynibol  L-ontiniiuimly  for  nn  hour  or  ao,  the  time 
^^^V      of  tbe  Qrat  to  abort,  that  of  Che  second  Ions,  that  of  the  rest  w  aboui 
^V           the  Batne  aa  the  time  of  the  second,  showing  only  toward  the  end  a 
H             alight  tendency  to  longer  record*,  which   may  be  doe  to  fatlgne. 
H             Tbe  chief  fact  which  shows  the  nature  of  the  pro«eea  i«  tbe  very 

H                                                                 Tabui  X. 

8" 

IS'' 

80" 

«0" 

120" 

HO" 

480  ' 

960" 

Kui»l«r 

nil 

H                      D. 
1               p.  B. 

«.83 

±i.as 

31.69 

±1.96 

90.W 

21.06 
±1.46 

20.11 
±1.18 

16.88 

±.96 

13.60 

±.97 

H              0. 

■             P.  B. 

17.33 

13.48 
±.74 

14.18 

±1.17 

IS.  45 

±1.»« 

lo.ao 

±1.28 

n.73 

±1.25 

±1.16 

1        M.  e.  B. 

■               p.  E. 

28.79 

±.ro 

23.06 
±.92 

2&.18 
±1.07 

19.S9 
±1.20 

20.42 
±1.1 

17. S4 
±1.01 

13.fi7 
*±1.81 

13.00 
±1.23 

10.08 

±1.62 

7.7B 
±1.11 

M 

1            J.   A.  B. 
■               P.  E. 

33.09 
±1.2 

15.76 
±.H3 

18.75 

±.8l 

13. 

±.66 

11.04 
±1.04 

147 

H            T.   L.  B. 

H        P.  s. 

31.86 
±2.28 

31.43 
±2.19 

17.88 
±1.87 

KM 

±2.14 

10.03 
±2.02 

11.3 
±3.98 

10.25 
±l.*4 

68 

^M            Average 

SS.»   21.07 

18.«1 

16.98 

13.62 

12.79 

11.25 

_ 

[7.79] 

L       J 

^^^^H 

^^^^B 

^^^^B 

^^^^H 

^^^^B 

^^^^H 

^^^^H 

^^^^H 
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■«at  tendenc)'  of  some  mibjncta  to  make  false  motiotiB  in  the  dlrec- 
Qon  of  the  places  t!ie  c^rdii  were  in  for  the  flrat  pack.  The  ileilny 
oikn  be  ne«it  Co  be  ciaudcd  by  the  actual  miiklne  of  «  er«at  number 
of  incorrect  movomont*.  To  a  large  cKtont  inti-rtorenca  ie  unoon- 
•doua.  With  the  lonacr  intervale  where  the  int«rfereaoe  amouata 
tA  twentv  or  t«,-enty-av«  per  cent.,  the  subject  frequently  feels  no^ 
troublo.  "with  the  anorter  lnter%'al«  there  la  ununlly  gr^nt  I'onfaslon, 
bat  thodiltM' movrmeiiUi  urn  not  known  lo  !"■  hih.-Ii  till  they  have  . 
been  made.  This  shows  the  reflex  niture  of  interference.  Tbs 
•orting  of  cards  Involves  the  learning  or  new  aaHoolaUonit  and 
requires  an  loteoM  effort  of  attention,  any  disUwition  of  M-hicb 
caiucs  a  grent  lengtheninK  ot  time.  Intorforence  demontttrntca 
experiueDtally  cortaia  rolsuons  of  mental  activity  and  memoir  to 
Uie  a«r^'Oua  Bystem,  since  its  persiateiit,  iiivoluutar\',  reflex  nature 
provMlC  to  be  phyniolof^cal.  It  shows  that  even'aiioh  oomplsx 
proe«M««  aft«r  a  very  fow  repetiCluaii  ore  earried  on  largely  by 
reflex  activity -.  and  tnnl  rOFison  conrns  In  ohieSy  in  caae  o7  error. 
The  first  horizontal  row  gives  the  inter\-als  between  the  two  pnt-kii, 
TTio  following  rowa  ^ve  the  amounU  of  interftirence  for  the  differ- 
ent subjects  OA  the  intervul  iacroascd,  together  with  the  probable 
error. 

The  general  feature  Ih  a  raiild  decreane  of  interferencfi  nt  Unit, 
with  a  v«r^'  alow  diminution  artorwards.  Tho  attitude  of  the  sub- 
ject ie  to  forget  rather  than  to  rememhcr  the  preWous  poeitiooa. 

Interferenee  in  the  other  memory  experiments  has  only  been 
studied  npon  the  writer:  i'iti  Herlefl  ot  nouaoiiHe  ByllableR,  tea 
each,  wore  learned  from  3larch  30th  to  Miirch  Slat-  Kciur  Bt'rles 
were  memorized  each  time,  with  »)>nul  ten  si'conds'  interval 
between  to  give  an  opportunity  to  mni'k  down  the  retiiilt.  A  dimllar 
experiment  waa  made  with  number  seriea,  each  containing  thirty 
diglta.  Three  seriea  were  loarned  each  time.  There  are  eighty- 
eight  in  all.  The  average  of  (hose  which  were  lonmvd  in  tiie 
fevt,  second,  third  and  fourth   places  gives  the  following  result : 


I 

3 

3 

4 

SyUablea. 
Number. 

271.75 

131.06 
302.13 

134.78 

137.16 

The  time  of  the  second  oeriea  is  considerably  longer  In  both  casee. 
^Dt  the  increase  in  time  after  that  Ib  very  BliRhl.     A  similar  resulc 
%a  Coiuid   in   Ebbiughaus'     revordu.       Tb«   uvcruge  of    ninety-two 
^^roupH  of    eight   twelve-svUnblc  series   givei)    for   the  successive 
^series  105,  140,  143,  Ufi,  14R,  \Vt,  144,  140.    The  great  increase  of  the 
^second  above  the  flrtil  and  the  slight  difTerence  afterward  is  notice- 
able.   The  same  dlRerence  between  the  drat  and  gneond  la  to  be 
Sound  in   hin  other  ezperime&ta.    The  series  whose  iiveragea  are 
^ven  was  taken  at  the  begiaaing  ot  his  experimental  work  and 
«9bows  a  slight  increase  ot  tune  up  to  the  aixth,  which  may  be  due 
%o  fatigue,     in  nubwinent  expenmeiitn  there  is  nu  such  mcrease, 
tmtaftvr  the  groat  lengthening  of  time  tor  the  second  series,  there 
Is   a    certain  osoillation    above   and   below   the  average   with  no 
«T)denco    of  tatigoe.      Ehbinghaus  noten  en)>eciaUy  the  rhvtltmio 
oscillation  of  the  avemgea.    The  odd  seriot  were   kametf  more 
4]Blokly  than  the  even.    He  attributes  it  tu  a  rhythm  of  the  alten- 
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tion  or  the  sondbility,  bnt>ilo«s  Dot  cxplnin  ihct  fact  ^lI^t her.    71i< 
interferoQCd  of  luwociatlon  will  exjilain  the  saddfln  increase  of  tJi4 
tlm«  of  thu  Mocund  iin<)  prohitbly  ubu  the  rhythm  of  tho  odd  uid 
evvaiKMriea.    Ab  hiu  boon  said,  dohsvosc  ifyllnblo  acrire  an)  cnen* 
tiftlly  differeot  arraoKemeats  of  tbe  »am«  symbol.    The  oppor 
tuniiy  for  interference  thoa  exIcU.    To  test  the  matter  experimeat 
ally,  DoriHciuc  nyllable  and  number  )terie«  were  made  np  from  th 
Unt  hftlf  iind  lli«  laiit  half  of  tlio  nlphittMit  and  digiu  iviii)ectiv(>h 
Hoiumue  eyliiible  and    oamlwr  series  could  now   be  learned  l 
■Dooenion  wlthoDt  loterferonce.    It  Ibe  lengthening  In  tiras  tool 
place  neTerthelean,  falifnie  tnljcht  b«  the  cnuH<>.    Series  of  doi 
ayllablrs  find  nambeni  were  Also  lonmcd  tilt«mat«ly,  thus  shut 
out  intcrfert-iice.    Tho  reauU   ohoWH    that    when    Interference 
avoided,  no  increase  of  time  talceo  place.    Tbe  fact  thatr«i 
written  and  printed  letters  may  be  learaed  aeporaUly.  save  ria*  i 
thp  theory  tnnt  if  the  aeoond  seri(««  was  written  and  tne  first  v 
printed,  or  vice  veras,  interference  miRht  be  nvoided,  but  this  wi 
not  verified.      Interference  will  therefore  exi>lnin  the  incrtiano  i 
time  of  tlie  seeond.     It  Is  aim  nn  influence  which  iit  titled  to  gii 
rise  to  the  rhythm  noticed  by  Ebblnj^haux.    The  third  serlea 

E>robahly  learned  more  quickly  than  tbe  oeoond,  because  the  Int 
erence  from  the  tlmt  baa  dleo  away,  and  tbe  aecond  nerlea  was : 
learned  so  well  and  does  not  retard  ao  much  as  bbo  flnt  did 
aeoond.    Sinoe  the  third  is  learned  more  quickly,  the  iDterferenee 
•gtain  becomes  Kreater  tor  the  fourtli,  so  thai  if  the  o»ciUrto>Tj 
Tsrintion  fs  Mt  up  it  would  tend  to  perpetunttt  it«;iOf. 

Two  aories  of  numh<>rBHnd  twoamieaof  nimseiise  Bvllablee, 
of  each  kind  described,  were  learned  at  the  same  nours  am 
serk'it  laxt  rcferrt-d  U>.    SIxtysix  series  of  nonssase  syUaiUM  i 
sLxty-eight  iterieii  of  numbers  give  the  following  result: 


SnXJkBLM. 

1 

1 

2 

1 

3 

Average. 
P.B. 

161. 
±M1 

iss.gg 

17.14 

2S8.S4 

±tQ.«l 

103.39 
±8.18 

1  and  2  In  the  aeeond  row  Indicate  that  the  iterles  was  learned  Id 
the  llret  or  auoond  place.     FourT.y-f»tir  experiments,  in  whieb  a. 

S syllable  and  a  number  series  alternated  in  the  flrst  and  second 
laces,  ^ve  17!2.7R  nnd  I7:t.fyi  an  an  averanre.  There  ta  an  actual 
MTease  of  tiin«  for  tht?  Hrcund  miriiitt  of  numbere,  while  the  aver* 
asea  of  the  alternating  aeries  are  about  the  same.  The  experlmenM 
with  the  seriea  f(lve,  of  oouree,  only  an  individual  reaolt,  and  chief 
reliance  is  placed  upon  thi.^  expi^rimeutn  of  others  with  too  cards. 

The  following  explanation  of  the  decrease  of  the  time  of  tiie 
onmber  series  may  be  offered.  The  aubjeot  had  been  learolog 
soriea  in  which  all  the  digits  appeared,  for  considerable  time. 
Series  oontainins  hnll  the  nstinl  nambor  may  be  sapposed  to  Call  up 
the  absent  memberB.  Thsre  would  be  simply  stmiulntion  of  the 
BWVOUS  traetM  but  no  rnmiatlon  of  asMMdatfons.  The  erTeolN  would 
anmmarize  and  the  series  cuntaii^ug  the  absent  tilgilB  b«  more  easy 
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I  laan.  The  su&e  thlnjc  U  noticed  in  the  syllBbts  Mriw  to  a  lest 
If  paekB  of  esrds  aro  eoruxl  in  ImmediaM  samcAsion  tbe 
I  r*— mbia  tttome  lorleamiDg  a  numberof  •eriea.  The  nvAran* 
I  •  PBtas  ol  card  •xperlmeats,  on  ttve  different  dayn,  t>v  P.  B.  D., 
__ .'  USJ;  140.8.  1S.V1,  I44.S,  I4«Ji,  MO.  130.4.  U3.3. 138.  the  IncreaM 
ti  the  time  of  tbe  vecond  and  th«.-  oaciUaiion  of  the  rest  abore  and 
brio*  tho  areratC^  are  to  be  noticed. 

liat  (be  tiiterf<rrrDC«  is  not  doe  to  nn/  local  nervoiui  amociation 

tt  the  ceotree  of  lb«  oye  and  hand,  bub  u  tho  after  effect  of  a  more 

aantral  or  apperceptive  mcnUl  i>roo«e«,  is  sbowo  by  th«   following 

cip«rbDca&.    inttead  of  actually  sortane  the  flnt  pack,  and  tboa 

liaridag  tto  Msoelatlona  which  afterwardK  rAtJird  tn«  second,  the 

lAlMStla  aaksd  to  Learn  them  byrepetilion,  lik4>  nonsense  ayllnblee, 

ttlw  can  tell  where  tbejr  are.    This  excludes  apoulal  training  of  the 

kaad  eentree,  and  In  case  the  poKitlonH  ire  ie:u-ii(>il  by  nnr,  of  (he 

Meeeotr««.    Had  the  int«rf«<rencediaaupear«d  tor  Hoftinfcbr  hand, 

laal  would  be  eridenci^  that  It  wsa  aae  to  eome   tocnl    atu«o<'j|i.- 

Boo;  bat  the  fact  chat  it  appears  fltroiiRly  ahowa  Unit  ttio  m-rvotu 

Wiiiiiiai  III  imiilisl     Table IX.  idTee  the  re^iilUi  »t  tht)  i'xpi>r[mc-nt. 

uoder  " before "  and  "after"  is  ^venthr  timv  for  sorting  a  pack 

M  euda  withoat  intorfArence  Irom  a   previously  learned  paoh. 

Dader  *' eye  "  and  "  e&r  "  are  given  the  timo  required  for  ftortlnx  a 

fwit  when  diffrrent  poaicions  of  the  cards  have  bt>en  l4*Arnod  pre- 

itoealy  by  seeing  them  on  the  table  or  by  being  told  whoro  (hoy 

were.   I'uder  "eye"  and  "ear"  the  numbers  are  averageH  of  three, 

Mthat  thv<  Dual  averase  la  made  from  twelve  ex  peri  meiite.  DilTereot 

, faclDi  were  used  "before"  and  "uftur"  on  difTurent  days,  to  eom- 

,  wnaate.    'nie  experiment  required  nearly  an  hour  cacli  time,   but 

svlll  be  seen  that  there  la  no  evidence  of  fatiRur.     The   fiict  that 

fteinterfcrence  ixKTeat«r  when  the  eye  ia  used  to  It-am  the  posl- 

JbaeoD  the  table,  18  perhaps  connected  with  tho  (act  thai  the  posl- 

ivcre  learned  more  easily  by  eve  than  ear,  the  averaice  time 

I  belnfc  78.9  and  las.fl  seconds  respectively.    Some  time  waa, 

s,  lost  through  the  perNon  who  told  the  poslUooa  in  learn- 

t&g  bf  ear. 


Tauim  XI. 
H.  n.  B. 
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After-tmAgee  of  all  aorta  ore  of  special  interest  for  the  tbcorj 
the  relation  of  mental  ittat«ii  to  the  iiervotu  »yat9m.      The  p<M8li 
bility  o(  the  exp«rlmentnl  varlittlon  and  mciuiureTneiit  of  int«rf« 
«n<»,  which  may  bo  oallod  an  aftor-imngo  of  (^cnLrnJ  activity,  niak 
tt  Important  Id  thlB  r««peot.     After-lma^gand  practice  give,!' 
war,  nioro  minute  and  tangible.  It  noL  M   fall,  evidence   of  ma 
aoo  n«rvoua  oouooroitancn  ait  tht*  ^ntJit  line*  of  argument  frooi^ 
mataal  inQoanoe  ot  bodily  smd  psycbic  stalna,  brain  leHJotis 
comparnllTe  anatomy  and  paycholog)-.    The  laate:rocriment 
that  aimilar  inipr^twionif,  in  mi  far  an  t.hny  are  Idenuoal.  go 
BomeconCrAl  tract,  irrospvctivc  of  what  Bonne  they  w«r« 
by.       It  empbaabien   the   ImporUnco  of  the  ceatral 
□ervona  prooeu,  aod  b  ojppoiMd  to  any  rigid  dlamemberffleiti  i 
memory  tor  fact*  into  dllforont  Konsory  typea,  exoept  wber«  b 
distinction  ta  meant  lyint  the  wime  thing  can  b«  learaod  more  i 
by  one  (leuae  than  by  another. 

With  reference  to  the  rate  or  mental  proceweR.  tbe  fact  bronght 
oat  by  theee  experimente  la  that  if  c>*>rl<Lin  nvnaory  data  have  been, 
asiociated  ta  one  way.  It  fa  temporarily  ranrc  difflcalt  to  make 
different  aiMociation  of  them  than  if  the  flnit  did  not  exist.  '" 
X.  showa  the  rat«  nt  which  thin  c]i(n(.'u)ty  diminishea  with 
If  the  interval  between  the  two  packa  is  twonty-four  houra,! 
second  will  be  sorted  more  qoickly  instead  ot  more  slowly,  a 
■hown  by  the  stciidv  inorenac  of  the  rste  of  work  by  practice. 
Tbcro  am  two  opposing  t«ndenci«i  in  tho  vxporiment— one,  th*, 
general  training  of  the  attention  and  the  organiiation  of  all 
movements;  the  other,  the  Inteni^a  aasoolatlons  jaKt  mide  by  learti- 
iiigtbe  poiutions  tnanygivnnitxpRriment.  The  latter  U  taraporarlly  I 
aUe  to  produce  the  retjuxlation  notioed.  but,  shioH  it  is  thL>  result  ot\ 
only  a  few  repetltionn,  IL  fades  away  quickly,  while  the  Ural  is  con-( 
tJnually  itLren)i:thKned  by  prarti<;e.  The  reetiltani  of  the  twoj 
tendencies  Ihiin  mnkea  tho  sorting  ot  ihv  »ocond  pack  or  the  lea 
ofUie  second  series  Immediately  nftcrwnrda  maoh  more  diffloi 
bat,  after  a  considerable  time,  easier.  The  appUoaUoa  of  the  ' 
to  memoir  experimeuts  and  memory  work  generally  la,  of  coorM,] 
oWdnnt. 

It  has  probably,  however,  mora  important  appllrAtions  to  in* 
ventlve  mentiU  work.  For  this  view  there  la  no  direct  oxperlmeota 
evideni^e,  hut  only  such  general  rrtaHdiii*  ax  will  be  adduced.  Tb 
InBiiviice  of  phyaiologiml  memory  in  retarding  the  progrew 
thought  is  in  fiome  reapecta  recogniied.  After  reading  a  oei 
aathor,  many  persona  Rnd  it  hani  for  a  timetoaaeert  their 
stand-  point  or  etvlo.  It  i»  uaunlly  nL-coHsury  to  lot  new  views  aiiil 
down  to  the  level  of  Intensity  of  older  views  before  a  (air  estlnutl 
ot  them  can  be  iua4e.  Many  have  been  obliged  to  form  the  babll 
of  letting  matKu-a  which  arouna  their  Intercut  rest  over  night  for  ■ 
fair  jurt^immt.  In  mathemtiticnl  oaloulationa,  many  persona  will 
repeat  the  same  arroi*  over  and  over  again,  and  bo  temporarily 
unable  to  obt.tln  a  Motuiion.  After  a  few  hours  they  return  to  tb* 
work  and  are  aurpriattd  at  the  vvm  with  which  thAy  iu-rlve  at  the 
correct  result.  While  the  memor>'  ot  the  error  waa  recent,  it  pre- 
vented the  true  aaaoolation;  bat.  when  Ita  Intensity  had  diminished 
Humineiitly.  the  correct  asaociablon  agalo  became  easy  and  nntnraL 
Similarly,  in  tho  translation  of  a  foroigo  lai^oagv,  tho  mind  may 
have  become  set  (or  a  certain  meaning,  or  aoms  error  may  hai 
crept  in  and  the  parage  Is  for  the  time  miaunderetood.  Son 
houra  later  iho  proper  sense  of  thA  paoxige  mriy  appear  at  a  glaiUMj 
In  invoHtijijfiliiin,  there  may  be  acloRT  kn<>wW<ige  of  the  end  at 
and  the  power  to  estimate  the  value  of  (acta  and  theories  whIeB 


to 
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noB  Ite  problem;    but  the  solatioD  Is  oonditioned  by  the 

iatfoB  of  ioM*.    Ld  tDTcatlon  of  all  sorts,  nenud  procSMe* 

^i^  wRik  AflCM^,  nd  BUght  bimlrajiCM  are  mffldeDt  to  obatroot 

■mib  uatiimij.    MMnf  ot  the  prowaea  which  b«k}iig  to  the  aolntlon 

tt  Ifaa  problBn  do  noC  «nu>r  diatlnct  conaclooaneaB  at  all,  and  yvt 

■^r  be  eeaaiutal  for  a  oorrrct  result.    The«e  are  espeotaOy  liable  to 

«rrar.    Bveryone  haa  perhaps  beard  lone  debatee  ivon  aiich  qoes- 

tlna  tm:    "  which  aboold  ire  tay,  that  dt«  and  aiz  U,  or  that  five 

■Mdtfx  ore  twelve?"    With  the  aneDtkw  Cocoeed  in>«o  i«  aad  ore, 

the  wiDos  Meiiilirifiii.  llTe  and  atx  eqnala  twelve,  U  not  noticed, 

1  ■lellwimatirlan  laye  that  in  stodying  geometrteal  fiptres,  OB^y  s 

lev  nlattoae  can  be  made  out  at  a  time.    Others  are  aeen  ao  eaeDjr 

Mcee  ttee  afterwarda  that  the  wooder  la  tbej-  were  tiet  aeen  m 

Mae.    In  UUa  oame,  one  eronpiog  of  tbe  fikcis  prodnced  a  certain 

wUob  gmTe  a  ^Ten  dii«ction  to  Interest  and  afieoclatloii. 

■eerifliilnne.  not  ta  the  aame  dlrectton,  wonU  be  temporarlty 

*«*w«h.     With  ihta,  then)  may  oo-eoM  eertala  erron  Ifln- 

tn  wipntaMnn  and  tranelation,  wboaa  Intaorfty  mart  die 

beioae  proyw  can  be  made.     la  reeaUog  —men  or  facta 

;«llab  an  newly  torKotten,  we  eomettMee  — eeeed  al  o»o«;  ai. 

we  dad  It  l^oattbW.    A  eeeoad  tttal  a  few  boon  afier 

!«V  Wtare  may  bring  ■oepe—  at  onee.    Tike  reanllaBt  InBnenee  of 

experieaee  parbape  tent  the  ■aanrilaMrii  moenaaM  ta  th* 

dbMOon.     This  vrror   woold  aim   farther  laereaiB  lh» 

Bach  iBflneaoee  mnet  dfaainiik  in  tate— Hy  beCofvtte 

take  plaee.    ApairiMMC  haafclorelBaik 

bnt^  ot  ooone,  oAoa  eaeeetia. 

•M,  (beee  taela  have  naaaOy  beevi  ex|ilalBad  by  aoaw 
tery  of  naeonechiQi  eerehraMon,  or  tbey  bare  been  attamted  to 
At  aaamation  off  atimall,  or  to  nii. 

IhnI  tbeae  phenomena  are  doe  to  a  ■OMBMtlaa  of  etim^  wldek 
BBdaaOy  settee  laSdent  elrenctb  to  bnak  tfefO^gb  the  Mrroae 
tuManoe  into  the  eerreet   aeeorfatfam,  eeeaa*  improbaMiw  itaaa 

fwy  nerpoaa  uiBHrnntat  illiiilaliliie  la  I inlljtf  Ml  to  MaHf, 

md  ibe  qoldnat  and  Bort  abOdac  raiidta  BB  anal^  aMaiaed  by 
■  nalteriy  out  ocaifad  lor  awMliL 
It  bav*.  ae  M  wt31  known,  a  ooMldmafelB  tagaaaea 
^■afti  laie  ag  ■eotal  woA,  bat  tfaaae  caaaaeaevtooecar,  IM. 
M  la  the  neawiy  work,  when  Oere  ia  ■»  fUifae  iweetat.  T%c 
■nrrWahln  ani  nfttn  fintiallr  nhararTir  nfimlal  nrniiawa  In  tbe 
harort   fleM   trf  eonaeto^^  la  ifciiMi.  f^ 

TSSgmtnm  tbb  hnai^aed  ihiiiimiIiim  umiiletofcia.  m^  ft 


Mbafeb  that  H  ia  oC  Itttle  laportaaai^  a^  AM  eeaariew  aHi^lsB 

h  tbe  fPTM  la  wMeh  moei,  H  act  aM,  Tal^bto  meaf ■!  ■>'-*■  '- -'rMu 

II  ia  not  beSavad  Ibat  the  lonaattoa  aad  fadtor  a%  ^ 


I  fadtora 
ot  aandattan  oAraaonnlei 
beta,  bat  tfKily  tliat  tUe  I   ' 
la  aaybt  of  tboae  ^diA  Uadv 
It  fi  a  usDailacBt  eaoae  of  tbe 
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XBW  ILLUSION  FOR  TOUCH  AND  AN  EXPLANATION  TOK 
THE  ILLUSION  OF  DISPLACEMENT  OP  OEBTAIH 
GROSS  LINES  IN  VISION. 
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Vt  T.  B,  Dai<ati>a. 

1  recently  had  occnafon  to  test  ttie  experiment dexciibed  byLoeb* 
1th  reference  to  the  illusioii  which  ariseR  in  touch,  whm  two  edgea 
placed  NO  an  lo  croaa  each  other  on  a   level,  at  a    rooderHtaly 
ill  ftnfcle,  And  the  floger  tip  he  psaaed  along  one  fliltte   ani]  over 
I  jonctioD  point.    The  iDuaioD  which  he   noticed  in  to  the  effect 
JkHhaaegaeata of  the  line  alone  which  his  finger  luovea,  appear 
I b«  raised  up  wh«r6  they  meet  the  diagonal  Uue,  somethloK  like 
tte  riLft«rft  to  the  centre  pole  of  a  roof.    Aa  he  remorlu,  the  illnsioD 
I  only  prc««nt  whon  utome  little  pressure  ia  exerted  on  the  edge  by 
lie  Qnger,  and  not  when  it  is  run  along  the  edge  tightly. 
According  to  the  author  the  illusion  arises  from  the  fact  tbat  H 
'  ttsger  «pproiK'h(*H  the  jiniiction  point,  instead  of  all  the  pressure 
■K  exeiteo  on  the  ono  edge,  it  is  exerted  on  two.  and  la  thin  way 
_    '  la  aUghtly  raised,  and  la  kept  ao  aiatll  the  junction  point 
IMMedj  when  it  beKinn  to  nlnk  and  no  Kivea  a  baais  fortholllualoii. 
Tlkerou  another  illusion  connected  with 
I  experiment  which,  so  far  m  I  ^ow,  has 
iotyetb«en  descrih«<d.     Althoneh  It  la  quite 
stirtot  in  using  two  edgee  ajj  Loeb  did.  It 
kn  h'.i  mijrr  iiasily  shown  ny  pricking  plo 
3lea  thraagb  a  card  along  two  lines  croas* 
;  fn  tbe  aame  way  B8  the  two  edgea  de- 
Ibed.     In   PtniTe   1,  let  A  D  and   B    0 
Bnt   two   Unea  of    pin    holes  on    the 
»aed  side,  crottaing  at  O.    If  the  finger 
I  paos«d  along  B  0,  toward  C,  when  it 
M  the  Junction  of  the  two  line*  at  O,  A 
>  will  seem  not  to  be  a  straight  line,  but  a 
lone,  and  the  aection  O  D  will  seem  to 
.  displaced  and  to  oociipy   the  position  o' 
I'.    likewise  if  the  tlnser  passes  along  A  D, 
award  D,  the  line  B  C  wiU  appear  broken, 
'  the  part  0  0  will  take  a  corresponding 
;>laoement-    The  illusion  is  quite  elrlking, 
the  following  cxplaaatioa  ia  oflored: 
The  finger,  as  It  paaites   along  the   edge 
ired.  touches  the  part  of  the  dlaffonnl 
rnasins  the  aouto  angle  much  eouner 
'  Ibe  otner  part,  because  the  finger  tip 
da  lor  some  distance  beyond  the  xldoH  ,'  \  n 

I  •'dg*'  it  follows,  and  xincti  llu'  ability         C  \ 

finger  tip  to  distinguish  two  pointa  as  '^ 

tte  requiroB  a  aoparatlon  of  these  points 
l2  to  i  mm.,  thf  sensiitlon  from  the  first  j-i^  i_ 

|louchcd  will  have  disappeared  as  a  dia- 

t  MDsation  before  the»eaBAtlon  of  the  other  as  dlsUnot  It  giveu. 
Itltne,  (rotn  the  baals  of  the  scnoation  re«elved,  an  apparent  dis- 
sent of  the  line  must  needs  follow.    This  view  is  strengthened 
I  fact  tbat  tbe  illuaion  does  not  appear  if  the  cross  line  in  ap- 
led  at  a  right  angle.    Neither  does  tbe  displacement  appear 
'*  portion  of  the  finger  tip  be  presaed  throQgh  a  amsll  bole  m  a 
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c&rd,  and  so  faetoaed  that  onJr  a  Mn&U  portion  of  tbe  eeosfttii 
mrfaoe  of  tbe  Qiurer  bo  ikllowoo  to  tooob  toe  odge  bUoired. 

tUace  A  cimllar  uhulon  appMirs  for  the  «ye,  it  ham  oocomd  to  t 
thm  ibo  Mune  expluialioa  given  for  tb«  UIiuIod  of  toaoh  woo 
answer  for  the  illiulon  in  vigion  if  the  fovea  of  tbe  ey«  b«  oontidti 
s«  rec«lvtiig  tbe  itUtuulua  fa  the  some  way,  or  at  laiwt  in  a 
comparabla  to  that  of  the  Qnger  Up. 

B  A         c  n 


/ 


/ 


/ 


/ 


/ 


/ 


i 


Pm.  9. 


If,  in  Figure  2,  the  eyofi  follow  the  line  A  B,  trom  A  toward  B,  L 
IKtiQt  X  wul  enter  the  Held  of  ckari^Ht  vIhIod  sooner  than  polnl  ft] 
and  as  the  eye  most  move  down  Komo  liltlu  diatAnco  before  It  gH 
the  clearest  view  of  St  the  tendoacf  U  to  make  tbe  dtttpUcemeD 

Spear  In  the  line,  aa  if  tbe  uviiit  x  had  been  met  with  in  tho  ss 
e  (C  D I  aa  v,  but  as  mach  bi|chcr  na  the  ditr«r«Dco  in  time  of : 
oelvliif  the  impretwion  would  indicate.  The  Ulnaion  atill  app<«r*1 
if  the  Unes  A  B  and  0  D  be  removed,  but  all  other  condition*  te* 
main  onuhanged. 
The  follo^-ing  obBerv&tioDii  are  in  harmony  with  thiaexpl 
1.  Thu  illiiBiOEi  is  more  marked  when  the  eyes  movo  along  tinl 
line  A  B  ( Figure  2),  from  A  toward  B,  than  trom  B  toward  A ;  wbffli| 
in  following  with  the  eye  the  tlnu  C  D,  thu  Uiuslon  la  ^eat«r  iol 
pMslBC  from  D  toward  C  than  contrariwise.  I 

I.  He  llladon  diaappeaiv  if  the  cross  line  be  approached  alosf  J 
tiio  dotted  line  Q  H.  1 

3.  The  illueicm  aliio  disappears  if  the  eyes  be  direoted  imme^l 
atety  to  the  point  in  the  centre  of  the  space  between  tbe  perp6B'l 
dicniars  which  the  cross  line,  if  completed,  would  cut. 

4.  The  lUnsion  diminishes  aa  we  paea  from  the  most  mi 
part  of  the  retina,  and,  when  the  light  is  eufflciently  strong,  in  tk 
enter  part  of  the  r«tina.  It  is  wboDy  locty  a'hether  the  eye  be 
motion  or  at  rest. 

Olabx:  Uktvsbsitt. 
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nqrcboloffj  Is  DOW  studied  from  maav-  points  of  view,  but  the 

'ttloa  ot  pBvchic  ^raetme*  to  weather  tiM  never  received  much 

catioD.    Tae  Babjeot'oponsa  field  ob  lu^e  as  it  is  now.  In  which 

r  writer  bae  (or  eome  yeare  be«n  coUoctiDS  nii>t«H&ls.  The  loUow 

'not«  may  aoiBloe  to  wow  the  scope  ot  toe  sobject,  tUl  a  (oiler 

1  store  QVtemAtlo  prewntation  I  hope  to  malce  ere  losg: 

"nut  ail  the  world  is  Interested  in  the  weather  la  sbowD  in  tl&e 

M  of  mloftatton  la  every  lan^^aage  I  have  been  able  to  learn  of. 

I  Interest  was,  ofooorM),  doo{H>r  when  the  race  lived  more  out 

bat  we  shall  never  be  independent  of  iher  mo  meters  and 

■8.      Tblnga  In    general    remain   flied    bnt   weather   la 

What  attracta  attention  6m  dallv  U  still  (or  raoHt  people 

r,  ckmds,  wind,  etc.    Whiitweterm  ""went  her"  is  »  product  of 
1  variables — moUtore,  temperature,  pressure,  OEone  and  elec- 
at  least.    Sereral  of  these  usually  ohaDge  together,  if  not  all, 
kibat  to  sta<^  man  as  a  weather  tndioator,  we  ne«4l  not  ro  to  the 
MplUl  or  sick  room,  nor  consider  ezeoptlonal  phenomenn  like 
laraadoas,  cyclones  and  hurricanes.      "W(>Hthtir''  Is  moet  promt- 
fa  th»  tenip«nite  tones,  where  the  qunntnm  of  changes  in  all 
{Varlableeis  gr«ateBt  and  most  frf'iliinnt.     Every  lone  hot  or 
or  otber  exceptional  8t<ite,  atTecta  the  death  rate.    Un- 
j  or  anli-sea«onable  changes  are  eapeclally  fatal. 
vrtgb  and  nncit^nt  iiroplt^  helicved  doitips,  (ritindly  and 

/  to  mas,  ooDteodod  in  hot  and  oold,  moist  aoid  dry,  and 

0TB  to  appease  storm  and  wfod  goda.  Ftom  Tsry  early  times, 
NBctlons  have  been  easayed,  and  weather  prophets  bare  won 
Maown.  Some  of  the  great  cHhai*  of  hntnnn  hint^ry  have  been 
datanoiaed  by  weather.  So  that  it  is  no  wond4>r  omens  have  been 
•Ol^^t  and  held  in  biRh  favcw.  That  the  bud  plays  bo  neat  a  roln 
la  weather  chaiigOM  ix  one  cause  of  the  prevaleime  of  nolnr  myths, 
deaeriptlona  of  atoriDS  as  batUea,  of  hostile  deities,  the  lightning 
Vjtba  Kdhne  ha*  ooUeoted,  ana  from  those  times  down  to  tlie 
asAem  son  bath,  blue  Rlass  craze,  hot  and  coUl  hathH,  orone  in- 
haWlona,  electncltv,  weather  factors  have  cntvred  prominently 
Mo  tikcnpeutloa.  So  oat  ot  the  range  of  human  control  have  heen 
balmy  wlods  and  lovely  sidea  and  sun8hine,  that  it  1h  not  iitrange 
thai  rvUftoils  people  in  Christian  lands  and  ages  hnvv  been  moved 
to  wefc  tbe  help  of  Ood  for  propitious  weather.  We  notice  In  the 
ImC  fWVlcloa  ofthe  Eplsoopal  Prayer  Booh  that  prayers  (or  (avor- 
•Mvweatbsr,  for  rain,  for  safe  voyams,  (or  protection  from  light- 
ste.,  have  been  retained.  8o  tho  Romnni!  sought  iil^*ey 
and  the  Athenians  prayed  for  rain,  .\theists  often  beoome 
_liodox  to  stormii,  and  the  Huiientiitions  of  seamen  are  well 
Odc«.  when  it  woe  thought  bad  weather  wan  due  to  Setaolo 
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inflnraoM,  Popa  Irnooent  )iad  a  manuRl  prApaml  to  b«  aR»d  b)'  tht 
ctergy  In  iuif*7ortilil<i  uvnth^r,  And  for  the  cipulaion  of  demoi: 
Seneca  attribobed  wo«tber  to  oortaiii  Inexor&blii  tmlaes  and  left 
pliu;e  for  appeal  to  deity  to  change  it.     Very  likely  uno  dlfBcult] 
monothewm  baa  <!«n»baDtly  had  ag&invt  it  at  ever;  atago,  is  _ 
difDoii)l7  of  oonealving  how  one  deity  ooald  prodace  auob  divet 
and  opporite  Unde  of  weather. 

Sidnev  Smith   wrote:     "V«ry  hleh  and  vory  low  temperat 
eetHbUsu  nJl  hiininn  sympathy  and  rolntioiio.    It  is  Impoe^ls 
feel    {ifTeiTlion    above    mo  votity 'eight    degrees,    or   belotr    twent 
dei^eeH  F.     Haraan  nature  la  too  tvolld  or  too  legend  twyoiid  lb 
liiniU.    Man  llvet*  u>  xhlver  and  peroiiire."    Seneca  said:     '*^ 
empire  of  the  world  has  alwnye  rcmtUned  in  the  hands  of 
nantres  who  enjoy  a  mild  cUmate.       Those  who  dwell  near' 
froxeu  uortb  have  uucivilised  t«mpe»."      Some   think  clotl     _ 
which  has  HO  profoundly  modittvd  man's  moral  and  pb>'Bloal  ooni- 
sUtution,  was  due,  not  to  nt(xle«ty  chiefly  at  least,  hot  to  weat 
extremes.    We  aeem  more  delicate',  and  leiia  able  to  bear  weatbi 
than  onr  ancostom,  without  modem  praieotlon. 

Dr.  Farr,  of  England,  and  Dr.  8tark,  of  li^dinburgh,  almost  lead  i 
to  Utink  nKwaUty  Is  recist«red  on  the  tbermometer,  so  surely  doMl'f 
It ZiMMDrB  certain  kiiios  of  c:rimlnaUlj-.  B.  A.  Hill,  of  India,  be-f 
Ueres  forby-eight  per  c«iit.  of  crimoa  of  violence  disappear  tni 
cold  weather.  I  aball  dnoU  at  loiiglh  later  upon  the  psychic  effecui 
of  weather  on  the  Insane  and  tdiouc,  and  upon  certain  forma  of  j 
diMase.  Ourlaln  t«ndeucieti  ar«  repr««i«d  and  counter  Inflnes 
m(  at  worle  or  made  dormant.  A  suddaa  rise  of  temperature  ; 
dlipoaea  those  Uable  to  an  nttnob  of  mania.  Some  patlenta' act] 
eosenaitivetoand  dependent  on  the  weather  that  they  anticipate  thel 
thermometer  and  barometer.  One  Kign  ot  growing  nenrotlaj 
dlatbeslB  is  inability  to  keep  at  the  toti  of  one's  condition  and  L 
good  tone  in  unusual  weather.  On  suicides  the  effecM  ot  thewoatht 
are  well  known.  The  interesting  little  book  of  weather  proverbs,] 
published  by  the  weslher  bureau,  is  a  psychological  trvasure- bouse] 
upon  all  this  subioct.  J 

rlearly  all  vocations— some,  of  coarse,  more  than  otbera— anl 
ailected  by  weather.  Men  of  science  are  often  as  much  subject  ttfi 
weather  asseamen.  Some  writ«rH  mu«t  have  the  wcether  fit  tba( 
mood,  oharaoter  or  scene,  and  can  do  nothing  if  they  are 
variance.  An  adverse  temperature  bringa  them  to  a  dead  halt.1 
If  one  will  but  read  poetry  attentively,  be  will  be  Kurprieed  to  flad] 
how  muob  ot  it  twars  weather  marks,  scattered  all  throagb  It. 
popular  writer  thinks  weather  often  affects  logic,  and  that  mi 
dud's  most  Hvlloglxtlo  conclusions  are  varied  oy  heat  and  ool 
Dlvane  weather  eiatco  may  be  uue  cause  of  so  much  diversity 
even  disagreement  in  thought  processes,  asually  regarded 
Bcieobiflc.  I  have  collected  oi>iiiions  of  many  erpeiieDoec  beaeht 
and  nearly  all  think  there  should  b«  modlflcanoD  of  both 
work  and  discipline  to  correspond  with  weather.  Animals  respoi 
to  It  promptly  and  with  no  restraint,  and  almost  coDstltnte  a  i 
of  weather  signal  service  If  observed.  Ancient  prognostics 
based  here.  Dunwnody,  «.  g.,  gives  lists  of  animals  which  becoi 
restless  before  rain. 

The  fact  that  now  oar  property  as  well  «a  oar  comfort  depend  on 
the  weather  has  ^ven  weather  a  new  power  as  an  excitant  wlUcll^ 
dwellings  and  clothing  h»d  leenrned.     Jeeuti,  Mitt.  l6.'iA,  rebukt_ 
ever-Hensitiveueiwi  to  weather.     Man  should  bo  joyful  or  deproseed,  I 
optimistic  or  pvesimistic  over  other  thiuK^  than  thi^.    The  anxiety] 
•J^reaeed  by  the  directors  of  the  world's  fair  aboat  the  weather  i  ' 
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tbeopeniiicdftj  wasastrain  which flnggeated  aufferliiR.  Some  hftv« 
hU  tut  >  o«rtMii  ver^  fmnuua  criminal  vwt  aoqulttta  lut  August 
i  letelT  b*<»ON  tbe  stifluiK  nir  vf  tbc  court  room  mado  it  imponaible 
to  touom  «  severe  logical  ^rgnmont.  The  weather  bureau  doei  * 
peat  work  in  economic  payohoiogy. 

We  hftve  giitli(^r«d  a  long  iixl  (jf  ejuculntory  exprenslons,  and  tm- 

.  trcmeditatod  romorkH  coiiovmitig  wvather.  which  fiirnian  data  of 

[Bteren.      Commercial  travelers  often  m&ice  much  account  of  It. 

[^w  tMwd  of  a  faoton'  emplovlno;  ^,00o  workmein  said:     "We  reckon 

IfeaC a  disacreeable  day  yn-ldii  iinout  ten  per  cent,  lesa  work  than  a 

dall|;btfQ]  aay,  sod  wo  thus  hnvu  to  couat  this  aa  &  factor  in  oor 

I  irool  Mid  loaa  account. "  Accidence  are  more  numoroua  iii  factorlee 

I M  bad  daya.  A  raUroad  man  never  proposes  changes  to  hla  euperior 

If  Ute  weather  is  not  propitioiu.  Fair  davs  make  men  acceveible  and 

MoeroQs,  and  open  to  consider  new  pronlemB  favorably.    8ome  t»ay 

thu  oplniona  rMObed  In  best  weather  stat«a  are  aafeat  to  inveiit  on. 

'I  never,"  aayt  ose,  "  make  any  important  n^c<>niOTttH  or  linrKnine 

i  vheo  tbe  son  sUnes  and  I  am  at  my  bust."     Muet  ii<marks  aboat 

'  Iba  weather  are  made  In  the  morning,  then  we  settle  to  it  an  an  ac- 

'  Kpted  (acU    Women  accent  the  weather,  and,  unliko  men,  very 

rarelj'  exprew  indignAtion  If  it  in  nut  to  thrir  mind. 

Nolhine  la  more  coriooA  than  tho  way  tho«c  Ideas  have  been 
VTtfQglit  Into  deitoription  of  heaven  and  hell,  whether  in  heathen, 
tkaaic  or  OhrUtian  writing.  Hell  is  very  hot  or  cold,  mid  neKravatca 
Hiaa  of  all  diaeaeee.  The  1X^4  Irm  was  a  day  of  wrath  sugsceted 
b;  a  day  of  storm  and  earthquake.  Read  the  well-known  hj-mna 
^iffiuning,  "Hark,  hark  my  aonl,"  "O  mother,  dear  Jemaalcm," 
"Jvonlem,  the  |(old«n,"  and  nuiay,  many  otIi«rH. 

Laboratory  InTesdgaHon  of  the  subject  meet«  at  the  outset  the 

ASeolt;  of  dlntlngulshlug  reAuIut  of  weather  changes  from  tilrallar 

U«a  olherwiite  caiwdd,    Tliis  difHiiulty  In  no  in-eatHrUian  art?  many 

I  elber  topics  of  rcAoarch,  and  we  believo  will  not  invalidate   our 

I  astbodB  and  reealle.    All  onr  eenaea  put  ne  tn  rapport  with  the  ex- 

larul  world.    The  knee-jerk  iwema  proven  to   have   a  weather 

(actor.    Itia  not  steange  if  the  eye,  c.  g.,  which  wants  tho  normal 

mauiloa.  In  long  dark  weathor  causes  other  chnngee:.        Chang- 

Id>  moWore    in  the   air  changOB  odora,    and   many  nppetiten  are 

■netod,  as  touch  is  gtill  more  obviouiily.    Tea  taatert  work  bent  on 

Urdaya. 

Clajx  DOTvmame.  July.  1U3. 
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I.— ANTHROPOLOOIOAJ,    PSYCHOLOGY. 


A.  F.  CiuuaKUi)',  Fn.  D. 


A.    PjODOLOOiCAl.,  Pedaoooical  (and  related  subjects). 

8oiM  OommerUt  on  BaM«i.    M.  W.  StUKN.    Overtand  UonOtty  (f 
F*«n(rfMO),  XXJIl.  (1894),  2-19. 

Qoaeral  dleoosalon,  supplemented  by  obaervatloiu  of  the  nntbor.^ 
XUnstrKtcd  by  Qumeroua  drawfoKti  out]  photo^rapha  of  iafaota  ot 
varlooe  raoos. 

TV  Sludj/  of  CkUdren  at  the  Stale  Normal  Bchaol  at  WonetUr,  itfoat, 

E.    IIaBI»W   RCBflKM,, 

71u>ughU  and  I{ca*oning»  of  Ckildren.  Q.  W.  Baovtf.  (Reprint. 
from  the  Pedayofficut  Scminarg,  Vol.  II.  No.  3i,  H  pp.  8vo. 
Pmfesiior  HuMell'H  phiht  vxplfiintt  and  illuslrabea  the  afBtemoT 
child  abady  io  vogue  since  \>ii&  &i  Lbo  WorcBBt«r  State  Nonnal 
School.  Mr.  Browa'a  contribution  oonaUUi  of  Rome  STfi  records  of 
the  thoughts  iiiul  rciunoiiinjnt  ot  children,  olawiifled  undrr  the  follow- 
ing heads:  Miaundorstanaiogaot  words;  AppUcatlonfi  of  nayfiipi 
Bxplanatiomt  of  tluuKe-,  Falae  reasoning;  Thoughts  and  R«nBoainp 
about  Ood,  Christ,  heav«n;  and  according  to  the  aseof  the  children 
observed.  Thoae  pa{>«rR  mtiAt  bo  of  the  groate«t  intereet  U)  iht 
pHychoIoifist  and  the  antliropologisl. 

TV  Hcarittg  of  Ckildren.     0.  COBistLKS.     (  Reprinted    from  tht-; 
l^agogicitl  Seminar}/.  Vol.  II.  No.  3,  1893),  46  pp.  8vo. 
A  rrttivnf  ot  all  experiments  npon  the   hearing  of   rhildren  b; 
observers  in  various  pitrtttof  the  world.     Thp  only  work  giving 
general  idea  of  the  labor  duau  in  this  department  of  rcsoarcli. 

Correlation  of  Mentai  and   Ptysioat  Btwen.      J.    Vbnh.       Stowig 
(Chicago),  IV.  (189S-'4).  6- 19. 

Baaod  upon  anthropometric  tests  of  students  at  Oambridge, 
Kngland,  combined  with  standing  in  clasa-Usts  at  examlnatioiu. 
Author  hokiu  Uiat  there  !h  decided  evidence  In  HUpnorl  of  the  vtew 
that  bodily  and  me utal  excelldnoe  are  independent  of  each  oUior, 
and  caJla  attention  to  the  Hindoo  acbolars  in  support  ol  thla  COB- 
tention. 

Vtber  die  gmatige  Ermfidung  von  ScKxiikindtrm.   L.  HOpp^tbr.    Ztnhr. 
f.  Psych,  u.  Fbys.  d.  Sinaesorgane   (  HamborK  u.  Let  prig  1^ 
VI.  (1898),  liH-229.  V 

The  fint  part  of  tliis  papor  <19I-S03}  is  devoted  to  the  coaaidora- 
tion  of  the  experiments  and  inTestigatlons  of  other  otiMrviaxfl, 
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«cpecUI^  OaltOD,  SOconkl  and  Bllrg«retefo:  put  WOODd  U 
BopTiwr'*  own  obaervatloiui  on  a  oUm  of  aome  Any  0079,  averaging 
Bla«7«anof  Ags.  Tbe  test  conM«t«d  In  tbe  mlUiix  (which  toofc 
Bp  Dure  thaa  two  boon)  of  niooteeo  sentenoos,  avoraglag  thirty 
mrdf  each,  and  part  third  (211-228)  to  a  parobcuogloal  analyaia  of 
Um  oJaCakM  for  tbe  purpoae  of  the  atady  of  mtigne. 

Dir  nrteaftolmim  in  dcr  Bdnoeix   in  dtn   mten,  IS  Jahrrm  ihrrr 
Batwiduivng,  1ST6-1390.    A.  Haktbai^eb.    TMd.,  473-4fi». 

Tbe  fljot  Idea  of  chlldren'R  cotonlee  for  heoltb  and  pleaaora  was 
pu  forward  hy  Paator  Blon  En  Ziirioh.  An  nppoal  to  the  public  of 
(bat  city  resulted  in  the  Bubecribing  of  2,300  franca,  aud  in  1976 
OtM  coloniM,  oonnstanK  of  aixty-eigbt  children,  were  aent  from 
Urteb  Into  the  monntaina  of  Appenzell.  In  1^74  B^el  followed 
■H;  in  iS79,  Aarao,  Bam  and  O^^nova;   fn  Ifwo,  L'hur,  Neu&nburg 

[UdSchaffhaoaaa;  in  1881,  Winterthur;   in  1982,  Euge  hm  ZUrich; 

~iU8S.  St.  Oallen;  la  lUM,  L»iifl£tnne.     Then  there  was  a  oeaaatloa 

■to  afUr  the  Interaationnt  ongrt-M  of  children'*  colonist  held  at 

Iftrlcb  in  IWS,  when  two  other  towns,  fiiel  and  Ton,  atlopUiiJ  tbe 

IcMtom  In  1S8B.    The  toUowtng  table  abowa  the  growth  of  the  movo- 

1  Mntainoe  Ita  InaosuraUon: 


■lumber 
of  ColoBlea. 


10 
86 


KnalMr 
tit  OhUdrea. 


lxpMiditai««  la 
mnca 


2,M1 

6S,lSfi 


Ok  f/tOoamMMChe  Btdeulang  dcr  Ethnologte,    T.  ACHBtja      Viert«l- 
{ahnK&-.  f.  wlaaenscb.  Pbllos.  (Leipzig^  ^VTT.  (iSM),  236-311. 

Tbe  author,  the  acknowledged  German  authority  on  etbuologlcal 
Doe.  treats  of  vthnotogy  in  ite  relatiooa  to  paychology,  to 
'  of  knowledge,  and  to  ethics- 

^AUbtt  of  OameM  in  the  CotunMan  Expotdtion.      8.  OvtAK.     Jmtm. 
dmer.   Potk-Lore  (Boaton  and  New  York),  VT.  (ISBS),  20&-227. 

la  thia  paper  Mr.  Stewart  Culia,  of  Philadelphia,  givea  an  acooant 
of  tbe  ezbli»t  of  gamen  (based  apon  the  collection  Is  the  Haaenm 
<rf  AroheologT  of  tbo  Univenity  of  Ponnnylvnntn,  the  romilt  of  two 
nut'  gathwinf  >  at  the  Columbi8.n  Exposition.  The  exhibit 
Mglnavlth  pnzsliae  and  the  almple  samea  of  cblldrea,  and  enda 
•iut  oomplicated  card  gam«t«.  Many liit«ref(Ung  fanbs  of  Invention 
and  dlatrlDOtJoa  are  brooght  out. 

TV  iVpwuii  0/  HappineM.     D.  O.  Bbintos.     A   Book   of  Studiee 
and  Sbowlnga.    Philadelphia,  1S93,  XIV.  292  pp.  Bvo. 

lYeala  of  the  poestbllity  of  happtneaa,  the  d«flnttlon  o(  bapptneaa, 
the  relative  value  of  pleavuru,  the  dl«trlbiitioii  of  happlnetig.  aeif- 
•doraUon  and  tbe  promotion  of  one 'a  own  haupincsa.  ttodlly  and 
went w I  Donititntlou,  phyfilcal  aarroundlnga.  luck  and  Ita  lawa, 
oeeopAtlona  of  neoeaslty  and  choice,  money -making,  pleoaurea  of 
Um  Moaea,  pleamrea  of  the  emotions,  plvaourea  of  tfiti  intellect, 
Mllafniillnii  nf  thi  Tnllnlmii  r  nliin  r1.  cultivation  of  individuality, 
Mfetir,  UbATt)',  edocttuon,  morality,  duty,  benevolenoe,  buainess, 
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■OQlety,  fellowship,  ooamdaahlp  sod  friendship,  love,  marrlaga 
Kod  toe  tamlly  relations,  the  removal  of  unhappinew.  tfae  liwepsr* 
abl*  connwittOQ  of  pleasure  siid  iiuin,  the  oaucAtion  ot  tuflenDg. 
All  these  tx>pic«  are  written  of  in  Dr.  Brinton's  best  Tein.  Tbe 
book  Is  epigrammatic,  entertalolng,  inapirtiiK  and  excellent 
point  of  llt<irar>  atyle.  Aroong  t)ie  aatbor'a  Anal  wonla  are  these: 
'*ThuH,  at  tlic  nnd  of  our  wi<3(.-  wandering  in  pursait  of  happlneas, 
we  look  back  and  »oa  that  it  ia  abaem  from  nothing  in  life, 
even  Crou  pain  and  sorrow;  nay  that  wbta  all  elao  has  gone,  wbea 
vooth  and  nealth  and  fortune  nna  lov«  have  left  as,  when  we  lo^ 
forward  dMpairtn^ly  to  nniighl  hiil  lonelineee  and  Boffeiinf*,  oar 
very  deepajr  mav  prove  tu  be  divine,  '  bef^U«n  by  the  finite  upon 
the  Inflnfle,'  anil  from  Its  depths  we  may  <lntw  a  mpturf!  unknown 
to  ooounon  pleaaureH,  and  taste  tbe  sweet  waters  of  a  bliss  that  is 
celestial."  The  "  Ptirstiitof  H^plneas"lB  abook  the  reading  of 
which  U  sure  to  toke  away  aome  of  the  atinK  from  tlif^  thnuifht  of 
Dante,  »o  besntifally  turned  by  Tcnn^-son, "'  A  sorrow's  crown  of 
sorrow  is  romembeiing  happier  thiogB." 

Der   BltitaburffUiube  in  der    iffiuchkeit,    Blutmorde   und   Blutritma. 
H.  L.  anucx.    4te,  nen  bearb.  AqA.,  MUochen,  1892,  Xn. 

a.  8vo. 

This  is  a  thorough  etudy  of  aup«ntitions  and  oerenxtnles  con* 
□octcd  with  the  use  of  blood,  abonndlng  in  blbllograpbloal  aod] 
hiat«rtoiil  rcteroncee.       Among  tbe   toplos  oonsldered  are  bloodi 
oaths;  bAoUnK  by  btood;  saparatltloaa  nset  of  blood  and  other  paxtw 
of  execated  criminnla,  saioioaa,  Infanta,  et«.;  hamon  sao^floe,  et«. 
The  main  portion  of  the  book,  however,  is  a  aotentdflo  defense  of 
tbe  Jew9   ngainat    the  horrible  chiLrges   promulgated  throughout 
Borop'^  by  thn  *'  Jew-I).alt«nt."      I'rrt(«jt»n)r  St  rat-k's  book  is  a  valu* 
able  coDtribuLion  to  the  histor)'  of  religion  and  psychioal  perversion,^ 

n«  Bthic*  <4  Tribal  SoHety.     B.  P.  EVAMB.      Am.  Sei.  Mo.  (N«1 
York),  XLIV.  (IMS),  2»B-807. 

A  general  dlacusaion  of  the  aubjeot  with  reference  chleQy  lo  thai 
Indo-European  nations. 

On   tKe   Iklicacii  of  the  8cn«e  of  Taatc  Among  Indiana.      E.  H. 
Bau^y.    Kana.  Univ.  Qoartcrly,  Vol.  n.  1893,  96-M. 

R«eulta  of  teatA  on  thirty-one  boys  and  thlrtT-sIx  glrla,  of  froi 
twelve  to  twenty-one  years  of  ae«,  at  the  Haskell  IiuUtutv.  Law 
rence.  Kansas. 'Also  tvcsty-nx  males  and  tw«nty-six  feiaales,1 
white,  of  about  the  same  age  as  thft  Indians.  The  order  of  delioacy 
la  about  the  same  for  the  two  races.  The  ability  to  detect  tlie 
dltfert^nt  Hubatancea  when  they  are  In  very  dilute  solutlonBis  leSi 
in  thA  Iii[]iM.[is.  Tbe  malea  (of  both  races)  seem  able  to  detects 
amaller  quantity  than  the  females.  Inothercases  the  females  ha% 
the  more  delicate  organ  of  taste. 


Un 
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Poda^fogia   HeieniiAea  t  la  Carla   BiograJI«a,\ 
Hilano.  Koma.  Napoli.  s.d.  36  pp.  ^vo. 

Professor  Sergi  !a  one  of  the  educators  and  soientista  wbo 
striving  to  place  pedagogy  upon  a  scientific  baala  of  obeerved  fs 
and  phenomena,  and  to  have  It  nrocned  according  to  natnrfti 
methods.  In  l^S  be  inetitutod  nnltiropo-imychological  inveetlgs- 
tioBS  in  the  rtaJlan  aobools.  after  the  manner  of  Ualton;  the  poplla 
belag  examined   OB  CDtMUg  schools  and   when  their  OOtins  wa* 

completed.    In  th««tt7  of  Borne  alone,  3,«w  papUs  (ot  both  sexes] 
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tboa  examined,  making  ■  total  of  1M,MI>  Maarato  Ubbb  of 

TTatlon.    The  present  pamphtet  cnlaiMi  opoa  the  laiporbuua 

^•f  •DCb  inveetljivtioiiit.  exptsioa  thf  metboda  and  Lwti  mnenla  ma- 
'  vjred,  and  elves  the  blooka  to  be  filled  op,  bat  does  not  Indieete 
I  retiUte  obtained.    Profemor  8ei^  bas  ntai  iiiiiinl  the  aame  ssb- 
rjH-t  in  hla  bock,  Edvcaslmt*  td  /iwlnuioae  (see  Adopoyiool  Stmi- 
Mry,  U.  473),  from  wUcb  thie  brocbore  teczaa  to  be  a  repciat. 

1^     jUcnvnC  AlfD   MlTTUKTtCXt^ 

hohMam  t^  tJut  /OUteUe.    W.  H.  Houcbs.    Proc.  Amer.  Am.  Adv. 

8cL.  VoL  XLI.  (18»>,  83»-2S6. 

ne  addreaa  of  the  vioe-preaideot,  neotioQ  H  of  the  American 

.  Jawriaaon.  la  devoted  to  tbe  stadv  of  tbe  non-eaMstial  acta  of 

,  the  adence  of  the  beantUoL  which  baa  to  deal  with  acMnl 

Ifhtnomenii,  wHh  facte  aa brd,  with  principlea  aa  Szed,  and  laws 

[H  Inflexible,  aa  do  tbe  soleneee  of  biology  aod  of  pbrsica.  lYofeaaor 

■  Boloiea  treata  briefly  of  tbe  «alheltc«  of  tbe  ia<tiviaoaX,  of  natioaal 

awl  rac«  culture  eTolDtlon,  and  dUcimee  tbe  probable  ovder  of  tbe 

dtrelopment  of  tbe  vazioos  awthetic  ai^  wbJcb  he  tblofca  to  be; 

fttnttBK,  acalptare,  arohltectore.  moaio,  poetry,  Uie  drama,  ronaaoe 

I  nd  laaiMeape  gardening. 

JUtaaamM.   iVraoiioJSadi«tofiMdiaM2^«.    Aucz  C.  FlxrcSKB. 

Cemlmry    iOaab-.   Mag.   (New  York),    VoL    XLVn.    ClWS-*4), 

431-131. 

An  IsveetiKatJoD,  by  pereODal  experience,  of  tbe  general  character 

I  Cf  the  aw^o  and  poetry  of  the  Slonan  trJbea,  with  whom  the  aotbor 

I  ht-«t»fc*ty  acqnainied.    There  are  myateiT  Mngs.  thunder  sonss, 

;  wiv  MBSSj  choral  aad  historical  eonga.  MUdren'a  eonga,  loven' 

'  mfi,  renolooa  aongs,  etc.      The  maaCaal  iaibitnieBla  were  the 

whlaue,  dmm,  ratti«.     The  followli^  paaMge  ia  worth  re- 

Mrtng:     "Thenativ^  ear  is  predaeaatonme;  a  rvtard  oocora 

titj  to  the  mystery,  dream  and  lore  songs;  fn  any  other  a  raria- 

I  Hon  of  the  vune  ot  a  thirtyaecond  or  a  eixtr- fourth  of  a  beat  la 

iRiflkieol  to  throw  lbs  tune  out  of  Evarto  the  Indian.    Syncuiiatioo 

b  oommon,  and  the  ease  with  which  on  Indian  will  slag  syncopated 

panacea  la  three-four  time  Co  the  two -four  beatot  the  drum  ia 

Nsuncahle.    One  of  oor  own  race  could  hardly  do  this  without 

OBefol  training  and  nncb  practice.     An  IxkUiui's  ear  is  oe  keen  (or 

"     I  aa  Us  eye  for  tra^s  in  the  forest." 

0.    SociotiOaiCAL  (and  related  sabjecta). 


( 


^  la  UbmU. 
).  113- 140. 


A.  PBUjoit.    Reeua  PkitM.    (Vvrtt),   XVm. 


P 


lAOgbter  la.  In  a  eeneral  way,  the  li^  of  Uberty— rlalble  liberty, 
la  fhea,  the  Ha  eomMo,  the  senaa  o<  tbe  ridiculouo,  tbe  tendency  to 
bagk*  baloog  to  eTety  age^  to  erery  people  i  some  bare  more. 
ethoca  Isas.  M.  Fuijon  wzltas  taterestlagly  of  the  aodolo^oai 
iipecta  ot  laogfater. 

Uiid«ine*ocialsdeftnlfaHe»ft.    O.Taboii.    Aetwe  Pbllos.  (Paris), 
Z\1II.  ( IflM),  B8S-SM. 

A  stody  of  tbe  aodal  O^fuSL  According  to  M.  Tkrde,  the  heart 
Hi  attdetj  U  a  piaao,  which,  from  time  to  time,  geta  out  of  tune, 
aad  for  eentBnea  would  tail  to  do  full  justice  to  any  one  if  there  did 
BOi  ipptsf  at  long  Intervals  Mme  toner— apostle,  foirader  of  a 
lalgtaa,  Bystle,  peat  popular  reformer.     When  one  of  tbe  ohorda 
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TlbrfttM  DO  loas^r,  or  la  dlaaonsnt^  society  la  111.     Id  the  age*  dm 
mocfa  progrew  hu  be«D  made.     To  b»  Hiire,  nociety  hu  sUil  I 
dlatorMncea  and  it«  revoIaUooa,  but  tho  old  spirit  of  coterie  am 
olanibip  irlLb  \ia  blaodv  feuds  has  glveo  place  to  the  aplrlt  of  puityy 
irhJcb  Is  sanly  bd  aavaoca  towardH  nouial  peace  and  quietudo. 
The  dialectic  of  eocial  logic  conaiit*,  tl)<>rofor«,  in  according 
equilibrating  the  diverse  or  even  anta^nistic  seDUmeate,  »Dd 
BDbatitaCing  (or  them  a  syatam  more  ntable  by  iDcreasIng  tbe  bto- 

rortlon  of  sympathetic  MDtlmouta  at  ilio  expense  of  the  anapa- 
hetic,  which  are  bound  op  with  tbi^m.  The  most  zeneral  faat 
wbtcb  the  hlstorj'  of  human  society  reveals  to  us  U  bne  contlDDal 
IncnAse  of  thv  nocinl  sroap  in  ext«Dt  ami  In  deptli;  family,  tri' 
dty,  stato,  federated  donunlon,  mark  the  line  of  progreas. 
system  of  nodal  loglo  tends  ever  to  base  Itself  opoD  a  maximum 
love  and  a  minimum  of  hat«.  The  anther  tonohett  briefly 
loyalty,  donu>cnwy,  war,  giory,  reUgion,  sooiai  nniooe,  nana 
hatT«a,  class  hatred,  domestloity,  mendsbip.  love,  cwrallty 
urbanity,  amnsemeota,  reoreatlotu,  public  festivals.  Svet3rw] 
he  aaes  tbe  advance  of  that  IntepnntEotinl  xpirit^  that  inatinct  of 
common  defldre,  oommon  ideas,  oommuti  hopes,  common  beliefk, 
whioh  are  agitating  bomanlty  more  and  more  as  the  yearn  go  by. 

Setio<4   StatiMs*  and   Morala.        W.  T.   HABBIS.       ScAooJ   Betfttmi 
(Ithaca),  VoL  I.  (1803),  218-9aS. 

In  this  paper  tho  tfnlted  Staton   commUHionnr  of  edacation  (eHii 
us  what  tn«i  bUn*  oi^naux  has  to  say  of  the  rotation  of  edncatlontoj 
mornU.      Dr.  Harris  thinks  that  while  the  claim  that  the  Domt 
of  convlrtcd  criminals  hao  iiicrea^ied  miut  be  allowed  tii  face  of  tbs] 
facts,  thi^  foHlvrinicof  honesty,  truth,  tumporunco,  fortitude, 
etc.,  Id  tho  schools  has  had  a  large  share  iu  produolng  the  favc 
morial  and  industrial  conditloim  exUtinK  In  Uie  etalu  gixii 
largest  amount  of  ncbooling  to  each  inhnbitunt. 

laterostiDg  from  another  point  of  view  is  W.  Addis'  paper: 
"Ten  YearH  of  Education  in  the  United  States,"  fMd.,  339-3(3. 
Here  statistics  of  taxation,  salaries,  attondnnoe  ore  conflid«>red. 

Tlx  I^rycholoffical  Ba«ts  t>f  Social  Economica.  L.  F.  Wabo.  PrM- 
Amer.  Ab*.  Adv.  Sci.,  XLl.  <18»2),  301-S21. 

The  author'8  oonclnslcn  Sa  that  "the  advent  with  man  of  the 
thinking,  knowing  roreaeeins,  calculatlnK,  designing,  invorttiiij 
and  constructing  faculty,  which  ie  wnnting  in  lower  OT^atVTSa 
rspwAlecl  tlie  l>liili>gic  law  or  law  of  nature,  and  enacted  in  lt«  stewi 
the  psychologic  law.  the  law  of  mind."  The  old  political  ooonoiiV 
U  true  only  of  Irrational  anlinalxi,  and  is  altognlher  Inapplicable  to 
rntionul  man. 

Thf  IMatutn  of  Eeonomio  Study  to  PublUt  and  Private  dtaritjf. 
J.  Mavoh.  Annala  Amer.  Acad.  Pollt.  a.  Soo.  8oi.  (Phl)i>)i 
IV.  (1883),  «-eo. 

ThiM  Is  the  Inaugural  address  of  the  new  professor  of  poUtbvl  i 
science  in  the  University  of  Toronto.    Profoesor  Btlavor  dlscusMStl  i 
some  length   Le   Play,   who.   In   1929,   began  the  aeries  of  famllj 
monographs,   and  General  Booth,  whose  life  and  labors  amonni 
tho  poor  of  London  are  called  noon  lOr  many  illuatratlonjt.    Tbe 
Dse  of  economic  students  lies  in  thttlr  loTestigstion  and  interpreta- 
tion of  conditiona  and   facte.       Wiiat  we  need   in   the   stady  oil 
eoonomlos  to  avail  a»  In  pra^ttlcai  affairs  is  insight,  insight,  andt 
always  Insight.     It  should  not  be  said:      "Yosare  dlsoboying  tblj 


Lbm  of  poUddU  ecoDomv,"  bat  *■  Toa  am  dUremrdlng  the  Iomoiu 
uf  bJctorr"— it  is  malniv  trom  dlsreffanllng  lh«  plain  lAsaons  of 
^iklory,  iTeqoently  from  Ignorutoe  of  ihciB«,  that  men  go  wrong  in 

yolltlCMl  BCUOD. 


K«v.   ioMrn.   d« 


t'EiuMiKon    Tiationate.        Pbanck   d'Avert. 
rBoMlgnem.,  13me  Anote  (ISBS),  306-820. 

KiUooal  edacation,  aavii  th«  BOtlior.  Is  edocaUon  given  by  the 
aaUoii;  Its  DLturo,  iU  spWre,  Hr«  v&ai  problema  of  public  peda- 
ngjr,  requiring  careful  invcsttxation.  To  arooae  and  to  dev«lcn> 
Manktioiial  coiiscience  In  the  cnlld  In  a  flpecien  of  trdiicallon  which 
MnniDi  peculiarly  to  the  atate,  and  to  thr  statv  alone.  At  his  birth 
ttm*  eOBOMitrlo  oircloa  rorrowid  the  child— tho  family,  the  church, 
fttrtale.  Betw««n  tba  fuuihr  education,  which  rormi*  the  "  «ntnnt 
dl la  malaon,"  and  the  moral  (religious  or  Iny  i  education,  which 
■akee  of  the  child  a  raembor  of  humanity,  conit^  nocese&rily  the 
MUenal  •ducation,  which  makes  of  the  individual  a  cltiren.  ThlB 
iut  the  state  alone  Is  fit  to  give.  Upon  thia  topic  H.  d'Avert 
nitAa  the  reet  of  hhi  artlcJo. 

A*£kropom*try    om    Applied    U>    Social    and    Economic    Qu^iont. 
C.  BOBBBTS.    Bumanitavian  {London},  HI.  (1W3;,  42I-UI). 

After  rvferring  to  the  anthropometrio  inveaUgationB  of  variooB 
neea,  of  cblidren  and  the  »ex««  at  viiTiona  egee,  etc.,  Dr.  Roberta 
bMU  of  the  appUoation  of  anthropometry  Boofally  und  economi- 
idj— tfae  endeavor  to  determine  whether  England  is  Btatlunary, 
ImiaoTiiis,  or  degenerating  phyHloallv;  thci  iihyxlc^al  rondltlons  of 
te  Tariovs  olkMes,  etc.  The  Kuv«rnment  rvttirnB  nhow  during  the 
fccto  year*  (rom  1933  to  1ST3  a  decided  gala  in  stature  and  weigbfc 
If  nMory  children:  the  phyaical  condition  of  men  offering  aa 
nemlte  haagr«fttly  improved;  while  the  statisticii  of  the  Frieodi' 
Sebeol  at  York,  extending  over  tw<^nty-)i«von  consecutive  veore, 
Mteaiee  a  like  improvement  in  the  b«tter  clAfiBes  of  th«  popufation. 

GmMchU  de$  JnneiMMWiM  im  Kantoa  Bcni  von  Her  Ref<miMlitm 
bit  a^f  die  n«u«re  ZvU.  Kabl  Geikeb.  Ztechr.  t.  achweiM- 
rteefae  Statiatlk  (Bern),  29  Jahrg.  a99»>,  532-501. 

A  brtof  and  Interesting  itkctch  of  the  condition  of  tho  poor  and 
tMr  relief  In  the  lust  three  centurI<^B  and  a  half  in  the  canton 
01  Bern. 

i  tedy  tff  Omaha  JncNan  Mitvic.  By  Auck  C.  Puotchrr.  Aided 
by  FVanciit  I^a  Flt^sche.  With  a  Krixirt  on  Itw-  Nrnt«(uml 
ncMantir*  of  ihr  .VimCc.  By  J,  C.  Pillmoke,  A.  M.  Archeo- 
lecical  and  Ethnological  papers  of  the  Peabody  Mneeam, 
HaiTwrd  University,  Vol.  r.  So.  6. 

Vben  flret  hearing  IndlnQ  music,  it  1b  ditBoolt  to  penetrate  the 
mIm  nod  hear  what  the  people  are  trying  to  expreM.  The  noise 
M  tMr  dmm  n/TiH-ta  us  hh  tne  hammerH  of  the  piano  do  an  Indian 
vben  their  songa  ore  rendered  thereon.  Below  the  noise  is  finally 
dfaeoTa«d  matter  worthy  of  etndy  and  record.  The  Qrtil  Ktudlea 
onuls  uid  I  was  more  Inellneu  to  dEstruHt  my  ears  than  my 
theories.  Dmlng  the  investigatioiu,  an  illneaa  come  on.  White 
Mleudad  by  Indian  friends,  they  woDld  frequently  ning  noftly  and 
with  DO  drnm.  "Hie  beauty  una  eweetnees  of  the  songn  were  thus 
rereaJod.  The  return  of  health  was  celehrated  by  customary 
Ki  ■umiilne  and  music  which  beepoke  the  kind  inner  life  of  the 
Then  I  oessed  to  trouble  about  ee«les,  rhythm,  etc.,  aod 
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trostMl  the  ftccatnaUtJiix  facto.     The  wnga  of  one  trtbe 
qoently  ttinii;  b;  oth«n  and  thoae  far  distant,  but  they  are  ahra 
cradltod    lo    tbp  tribe  to  which   they  belonft.      Indiann  Ar«   □ 
plaKiariflta.     Among  the  ladiaiu  thoro  is  not  a  pbaao  ot  U(o 
does  Dot  Slid  expreMion  to  souk-    Musio  la  alao  the  m«diiiin  thioo^ 
which  miin  holdH  oonuaonlon  with  hia  aool  and  vtth  tha  nnaaan 
power*  which  control  hia  rieatjaf. 

Songs  nre  handed  down  thronffh  TOnerationa  of  past  eventa,  aadi 
are  ri>tiUned  only  by  memory,  Uiullce  people  who  poaaoaa  wntt« 
muaic,  and  hxvti  n  ilnvion  by  which  a  toiii^  caii  b«  uiittormly  pro 
dac^,  the  IndiiLD  has  no  pitc-h  or  nnifomi  kev  (or  a  aone.  It  osa 
be  at'arted  on  any  suitable  note  and  the  InterraLB  preaarvea.  T*boM 
baring  fcood  %'o!cea  and  meinorlea  are  the  muaiR  teachers.  Tbo 
Indian  cnjoya  a  tremolo  and  vibrations  of  thv  voice.  In  lore  aoraa 
and  some  others,  he  wavee  hia  hand  to  and  fro  from  hla  month  to 
produce  puUatlon*.  Comparatively  few  Indian  sonas  are  supplied 
with  WOM8,  for  they  are  taken  apart  and  modlflea  ao  as  to  make 
them  mor«  melodious.  RhyLhm  of  Iho  muido  dvmands  thla.  We 
aeem  here  to  come  upon  the  beginning's  of  vefBiflciLtiun,  We  fall  to 
Ond  i^vidt'itca  of  th«  siuttaitied  InteUf^ctual  etlort  etuRntla)  to  the 
dev(>lopmenL  of  povtic  art,  Sornids  that  Isnd  tln-nii.-lvi^B  oasily  to 
■tnj^Qg  are  luod  iimtead  of  worda,  but  have  no  definite  m.e. 
If  a  composer  aeta  ayllabtea  to  hia  aong^  they  are  preserved. 

A  collvcliun  of  ninuby-two  hodkh  ib  idvon  with  their  mudo 
some  have  syllab lea.  Thoy  ari;  of  throe  groups:  cUuib,  social 
ladividoal.  They  are  very  melodious  when  played  and  show  how 
tliey  pcrmcDted  the  avocationtt  and  beU«(a  of  the  Omaha*,  "nie 
•oeompnnving  Instrumnnta  ata  thr>  drum,  raltlo  and  whistle.  The 
words  giving  only  n  hint,  reader  It  diftioult  for  the  anheraldc»d 
melody  to  secure  our  attention  befove  it  Is  flnished.  These  uonn— 
the  product  of  liulian  tribal  life — augfcesl  thi>  i}uesUon  wheUMr 
anatained  thinkine,  without  which  there  cnn  be  no  full  exuieaaion 
otthoURbt  in  mouc  or  any  other  art,  la  possible  in  a  state  of  aodetr 
where  labor  1«  not  c^mrdinated,  where  each  peraon  standa  in- 
dividually iiisratnat  hun^cir  and  mortjtl  eoemlea.  White  it  is  troe 
that  evidences  of  BOatained  thinking;  aro  wanting,  Cbeae  aonga  show 
naacvnt  art,  both  In  poetry  and  uiuaio.  Wht;uever  One  mutnaroB 
towAfd  ttii^  mysteriona  uiui«-<in  uj^wiirs  that  enxiron  him  ana  eeeks 
an  expression  of  his  pereonn.!  lovos,  hopes,  fears  and  grleb,  blA 
aonft  will  answer  in  Its  fundamenlal  directive  emotion  to  that  of 
every  othnr  man.  ThU  1h  true  of  our  falk-raunie,  sueh  as  the 
"  Mystery  Songs,"  as  compared  with  Indian  songs.  In  comparlsoa 
with  our  more  modern  music,  the  divergence  Is  opon  the  inl«l- 
lectual  rather  than  the  emotional  plane.      Our  mnalc  hui  iiiuned 

Sower  by  its  buing  written.  The  eye  has  rernforoed  the 
eveloping  a  broader  field  (or  musical  expression.  It  le  n< 
that  there  are  no  labi^r  or  guild  sooks.  These  origln&ted 
eocieby  whvre  liibor  had  become  BecuTarlMd,  both  In  feeling  and 
Msociation,  unlike  the  Indi.xn  who  directs  labor  with  eopomataral 
Influences.  As  the  Omahaa,  oa  a  tribe,  have  ceased  to  exist,  sod 
the  young  people  are  being  educated  In  English,  their  directive 
emotion  win  hereafter  tate  the  lines  of  our  artlatiu  forms.  There- 
fore there  can  be  no  speculation  as  to  any  futUi-e  development  of 
Omaha  Indian  music. 


i 


Stnuttural  AmiUarliiM  «/  tht  ifitaie. 

InvestiKatJona  covered  the  following  points:  1.  The  scales  oa 
which  Indian  aoncs  are  built.  S.  The  harmonlea  natttrally  tmDUed 
la  the  melodies  of  the  songs.    3.    The  tonality  o(  the  aonga  aa  Indl- 
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oAy  And  httrmonj  combined.  4.  RhTthma.  S.  Phna- 
Hg  aad  modTisation.  9.  QasUty  of  tone  and  corTsotneM  of 
limnahnn     t.    The  Indian  flageolet. 

ftwasFoiindthat:  Fint.  Theflve-toavd  tnajoraiid  aiinorBcalevaa 
wed;  ^  fx.^^  oommOD  eoale  with  th«  fourth  and  seventh  omitted. 
Seeeod.  TIm  Indian  was  not  sAtisQed  with  the  in«lody  vhen  played 
wUhoot  th«  addition  of  chords,  and  irhatevet*  wa«  lUitinfftctory  to 
Ow  priskltive  nmnwastoUie  trained  musician.  Also  in  oommoa 
wkb  the  trained  moBiclan,  he  accepts  the  common  chord  as  a 
pvteet  concord.  Third.  TheqaeHtionot  tonatltywasoften  difficult, 
pst  to  wmy  Impoislble,  to  ilw;Id«  from  th«  mnlodv  tones  alone. 
■ncral  «xamplee  iUoatratdnr  thU  arc  eivea.  Foimh.  One  of  the 
kaotoble  rhTthmlc  peomlarities  of  theae  songs  Is  the  gronping 
iato  measures  of  dlSereat  lengths.  Another  is  the 
of  two*  and  threes  in  the  same  meaanre.  Rhythm  la 
It,  bat  the  alement  moAt  doT«loped  in  music.  Civilized  mnsic 
.  Dot  snrpaMed  it.  Fifth.  There  is  &  rich  viiriety  of  phraainff. 
rtr  spontaaeous  exprsMlen  of  feeling  in  tonics  are  wltlilii  tholr 
taUa  mrtiatic.  Natnr«  eeems  to  hnvo  tntight  t1iem  "  rmttlvizatioa," 
'  pxofeuon  of  oompoflitlon  t«ach  their  pupils.  Sixth.  Some 
I  BMlodtes  are  beaatlfnl.  The  general  impresttlon  la  tbst  they 
^  rt  ao,  OD  aooonnt  of  nol»e  of  ncvomi^anying  iinttniiiKinte.  The 
jpltch  of  the  voic«a  is  dlatr&cting.  The  boh^a  ore  the  expree' 
fol  excited  feeling,  and  the  singers  are  stirred  up  almost  to 
StraDgers,  too,  have  no  idea  of  the  mtiauing  and  spirit  of 
Hemoaic.  Manv  eonga  are  the  fervid  expression  of  the  indiAn'e 
MM(  •ttored  beliefs  and  experiences,  Mach  of  the  music  Is  pro- 
iMaiiS^hlch  and  ennobline,  and  the  better  it  la  known,  the  more 
MawlIlMaMn.  If  tbeoefleienrieti  of  Indian  perronnanoe  on  the 
MsoC  ■eosaona  music  wvre  reniovoij,  md  a  fieaiititiil  <taality  of 
I  by  ovcheatra  or  roioe  were  secm-ed.  Its  impression  woala  be 
yr%d.  ThoDgh  poeslbly  the  aoceseoriee  are  neoeasary.  But 
I  beantJful  chorau  will  cerUiinty  always  remain  the  expresdon 
■IgBimlne  religiooa  feeling,  and  I  donbt  not  their  merit  wUI  be 
■tOOSDlsed.  Seventh.  The  flageolet  is  a  rude  instrumeut  of  red 
ndar, «rid«ntlv  hoilt  "by  kuvvs.'* 

IteBMitaonndlan  musm  consist,  first,  in  an  elaborate,  well- 
dsveloped  rhythm;  second,  in  fresh,  original,  clear,  oharaoterlstlo 
aatfrm^eti  oitbe  whole  range  of  emotional  experlenoe  of  primitive 

Tb«  probl«ma  presented  in  this  stady  are  two:  First.  The 
etlgia  and  fnnctlon  of  the  music.  Second.  The  psychological, 
ylijliiiil  Mkd  acoustic  laws.  In  accordanoe  with  wlilch  the  musical 
■ana  have  become  what  they  arc  In  nnnwcr  to  the  Qnit; 
■ongs  had  their  orlein  in  feeling,  and  their  function  ia  to 
feeliuK.  Second.  The  ludisu  soug  it  an  abuolutely  spon- 
tilMeiM  naturai  product.  Whnt  corruliktion  of  thv  mind  with  the 
Mdllovy  and  vocal  apparatus,  and  of  thrtse  with  phvsicftl  laws  of 
anwtlos,  determines  the  course  of  melody?  This  suggeste 
nawrooa  qoeations.  For  Instance,  why  are  melodies  based  on  the 
ft>**t«»Bd  acalaT  A  possible  solution  is  that  thi>  liarmonl(>  sense 
kaniTianaL  In  the  Indian  the  harmonic  sense  is  lBt<.>nl,  but  hia 
••■M  of  a  tonic  chord  and  related  harmonies  la  probably  the  same 
asoora.  ClQit»Ki.iA  W.  Drkssi.a&. 

Aiariaa  Folk-Scmgt.    A  Sludv  in  Mawieal  Pirycholagi/.     J.  C.  Fnx- 
MOSK.    MtiMf,  June,  IMS. 
A*  Bnwian  tolk-vongs  ore  whoUy  spontaneous;    the  natural 
fndoet  of  the  rr«e,  ontrammeled  Impnlses  of  human  nature.    Tha 
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mocdciLlly  nncaltivaled  RuMinn,  Uk«  otlioT  priniUive  men,  rejL  _ 
his  moBto  aa  the  exproHion  of  (eeUoE,  of  moods  and  emotioi 
TlMuatioii&l  folk-iKJiiKa  revcaJ  tbf  nauou&l  character.  Tito  per* 
eeptiODDltho  muaivally  unculUvnU-d  nuia  is  complfttelf  in  kcree- 
Buniwltb  tti&t  of  th«  noct  bJgUjr  trained  mosicians  as  rennfe 
the  pcioury  relatloo  of  mTuio  to  feeling,  iu  funotion  m  the  nsW^ 
rneauB  of  expreaalni;  emotion,  And  Lhe  characteriAtfe 
aararaeB. 

The  almoat  that  music  cim  do,  ia  to  exprewi  eo  deOnltely'  __ 
emotione  naturally  arlsiDK  from  an  eT«Qt  thxl,  whan  w»  are  ooc 
glveii  a  clue,  the  T««linK»  eiprp«i(K<d  m»y  HUKceitb  the  ideas  whlG_ 
awaken  tho  fpoUngn.  Unlike  the  primllivo  masic  of  other  racM, 
that  of  the  Raaolan  has  no  five-toned  soale.  This  Is  the  oonunoD 
au^or  toale  with  the  fourth  and  iievectb  otaitted.  The  complete 
dlMMite  major  or  minor  Kale  Id  used.  This  implies  a  atafe  of 
derelopmeni  in  adTnnc«  of  that  in  which  songs  are  made  ap  of 
five  tonee  only.  oranatursJ  musical  endowment  raperior  to  that 
of  most  prtmiuve  riutciL  Ttte  development  of  the  flve-toned  scale 
Into  an  eigtit-t(>n(>il  otit<  ij<  (explained,  and  dlffervnt  theories  given. 
But  the  dual  nature  of  harmonv  has  not  yet  been  proven. 

The  theory  that  the  minor  chord  Is  due  to  oar  perception  of  the 
ODdcnone  serive,  depends  primarily  on  the  SMnunptioQ  that  the 
Doinor  chord  is  a  perfect  concord.  Tbooeh  it  Is  commonly  aasomadj 
to  be  so.  the  (act  that  the  Indians,  as  weU  ae  Baoh,  will  end  a  ml 
■ona  with  a  ma^'  chord,  will  have  to  b«  otherwiae  enlained. 
sianAg  the  minov,  be  Is  guided  by  no  preoonceived  theory. 
Ireur  exproooofl  taimeelf.  One  reason  why  lilBeflrOTtatipoBMii__  _ 
emoUonal  expression  nhould  take  on  Che  shape  of  the  nnrrriMill 
tones  of  a  minor  chord,  with  a  filling  In  of  tones  which  imply  tb 
dominant  and  sub-donunant  chords,  is  that  the  Sve-toned  majo 
scale  iH  ea«y  to  sins,  and  the  flve-toned  minor  is  not  only  as  eaay, 
but  is  made  up  of  the  same  tones  in  the  same  orcler.  In  ohangii 
them  from  a  major  to  a  minor  koy,  only  the  starting  point 
changed,  and  not  the  melody  or  harmony.  Fourteen  *' Kuauaa' 
folk-songs"  are  given,  Inuluding  a  "  love  ming,"  "  harvest  eonz," 
"comic  song,"  and  otncrs,  in  brvat  ItueainD  and  Uttle  Rnanu 
(Ooeaack).  All  arc  aopposed  to  b«  characteristic  typee,  and  to 
reveal  the  state  of  feeling  which  prompts  each  song.        C.  W.  D. 


n.-NEUROLOQY,  MORBID  PSYOHOLOOY,  IK8TINCT. 


Bt  AaMBTAST  fHoranoa  C  F.  Bcsaa. 


3V  Nerve  OU  CorwtVfcred  at  the  Baais  of  Neurotoffy.    A.  E.  ScbIpeb. 
Brain,  Vol.  XVI.  pp,  I3^-lfi9.  18  Figs,  io  text.    1888. 

An  important  point  in  tbe  termiaolog?'  ot  the  subject  is  first  to 
reouive  attention.  lu  1S91  Waldever  i)ro{>osed  the  term  nenron  to 
designate  the  anatomical  nnit,  eell-boay  with  processes  attached,  of 
the  nervous  system.  SohUfer  Insists  tbat  just  ae  we  Include  pro- 
cesaes  with  the  cell-'budy  in  all  other  tiasaes,  ao  here  the  u>rm 
nerve-cell  should  be  held  to  Its  primitive  meanin|cand  cover  body 
and  procesBeB.  Waldeyer's  term  "neuron"  Bcbafer  appropriates  to 
designate  the  axis-cylinder  process.      Protoplaamlc  prooeeeee  are 

Sveo  the  t^ipropriate  name  of  dendrons.    With  these  tenna  cle^. 
beomnee  pOBdibk  again  to  clansify  nerve-celle  intelligently.     "All 
POIMM  si  nast  one  nearou."  They  may  be  dendritic  or  adeadrit 
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aoDOBAoric,  diBtorle  or  polynsarie.  Por  the  branchfis  of  aenroiu, 
<MaI'i  tonn,  ooUster&Ui,  la  adopted.  While  thiu  dbrtlnKalHblng 
hlWi« ett  thopB  two  Una*  of  prDc««ees,  the  author  frankly  iitnt«a 
ttit  *Ht  In  Impomlble  to  guy  poaitively  that  ther«  it  Any  vmential 
AfBr«DC«  botwrvn  thir  nmrons  and  dendrons."  Neuronfl  and 
Androna  end  finally  alike  in  terminal  arborisations  ;  and  thin  fact 
It  taken  to  rapport  the  view  that  the  ntructiu-e  of  the  axia- cylinder 
h  fibrillar.  The  leogtb  of  a  nnurun  before  breaking  ap  into  its 
Im^Xkal  arborisatkin  ha«  proved  serviceable  for  porpoaea  o( 
tlMrillriitlnn  Upon  thia  dlfitinotion  Golgl  based  his  elaanileatlon 
**BUtt<ir"  and  ''tensory."  Objnctlonii  have  accumulated 
LHdlMfe  tUB  olaMlfleatioi]  to  auoh  an  extent  that  the  aiitlior  deems 
riineeeasn  to anbstftnte  for  QoIcI'b  cell  of  the  flrat  tvpe  pro- 
•oell,  and  intermediary- Qefl  for  "central,"  or  cell  of  the 
fiMoad  type. 

The  more  important  views  advanced  in  the  paper  may  be 
lathered  from  an  abbrevlat-ion  of  the  seven  oonolaslona:  I.  "That 
ffTsry  oerve-oell  forma  a  Hlructural  t^Iviuent  which  ie  aoatomicaUy 
bolMed  from,  bat  in  phyaiolo^cnl  coctinuib/  with  other  nerve- 
S.  "That  the  physiological  coiitinnitv  ft  these  elements 
imends  on  the  eontlgnlt?  either  of  the  ramified  ceW  processea  of 
atsr^nt  norvn-rellainth  one  another  or  of  the  ram!Iledprore«see  of 
I  cell  with  tht>  hody  of  another  cell."  3,  "That  the  same  nerve- 
iBpolaea  do  not  neaeiiaarlly  pass  from  one  element  of  a  nerve-ohain 
lsth*oezt,  bnt  that  more  probably  new  impolses  (often  of  dlffe- 
RDtrlijritnn  )are  generated  in  the  saccen^veeleraente  of  the  chain." 
t  The  oonvene  of  8,  B.  "That  either  the  body  of  the  cell  or  any 
at  iu  procBSSBS  may  be  concerned  both  with  the  starting  and  with 
Um  trmosmlaaloa  of  □orro-impulaee  ;  and,  that  these  may  originate 
ky  Mta  of  oontraebtoB,  oanslng  waves  of  pressure  or  variations  of 
•arteoe-tsiMdon  to  traverse  the  flbrlls."  6.  "That  the  body  of  the 
aiUla  •m*elally  concerned  with  presiding  over  the  nutrition  of  th* 
■hole  eeD-eletnent ;  this  trophic  function  being  intimfttely  assooi- 
wttb  the  presence  of  the  nucleufi.  Neverthelesa  nerve-lm- 
I  may  both  ori^natelnandbacondncted  by  the  cell-body.  The 
DBS  or  protoplasmic  procesHes,  being  extensions  of  the  iiroto- 
of  the  cell,  may  primarily  sorN-e  to  assist  In  the  nntrit^ve 
aa  was  anpposed  by  Uolgi,  bnt  they  nndoabtedly  also. 
I  tlwoell'b^xly  itfivlf,  may  in  Homl:^  t;iu<4^H  convey  ner\'e~iniuiilses.*' 
T.      "That    tbo    ordiaar>'    contrituKiii  paths  are   blocked   for 

IpetAl  impulses,  altboan^  the  oenitripetal  path»  may  convey 

MatrtfOMl  Impulse*,  this  pl^oloefeal  dlflerenee  being  correlated 
with  a  lufference  of  aaatoralcaJ  relaUonshlp  at  the  junction  of  ths 
rtBpMtlve  ceU-elemeDt»." 

Ills  flgures  are  colled  from  best  sourcea.  new  and  old,  from  M. 
Beholtf ,  Ranvtor,  OaiaL  KetxiUK,  I.«nhDitHnk  :  and  tlieHe  are  sup- 
ptoovnlM  by  ort^nal  diagrammatic  compilations,  which  add  cles^- 
Mai  lo  the  subject. 

Jar  JVsps  »&«r  dan  Bau  der  Si>rr<mi^Utm  und  tiber  da«  Verh^Mn^M 
Amb  aMsneyltoder  (ffenwti)  ForttxiUr*  zti  dm  ProtmyUutmafort- 
aUan  iD&ndHlen).  A.  S.  Douikl.  vlreJiir /Ur  MumMcopuchc 
Jaattmif.     Bd.   41,  S.  62-87,  Taf.  IX.  and  X.    Bonn,  1H»3. 

2br  fmgt  wer  das  V^haltm  der  Ncrveiudlrn  su  eukantler.  A.  3. 
DOQIXL.    ArchJv  rur  Anaiomie  und  Eutwlcketungeachichte,  1693, 

&  taa-at,  Taf.  xvi. 

ThM*  papers  are  the  latest  In  a  series  of  six  whiob  have  aopeared 
bom  tba  wore  writer  since  1888.  Their  chief  Interest  In  t^e  pres- 
■■t  ooitiMiction  att«oh«s  to  the  strong  evidence  which  Dogiel  has 
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been  abl6  to  bring  forward  (or  the  direct  aiuitoaiasl 
Derve-oelU  through  their  dendrona.    Nerve-oeila,  am  h*  ftnda  ' 
in  ft  ncmb«r  of    retinB    of  dUTor«iit    aiiimato,  an    not 

elements,  u  !■  KenemUr  taasht  Ht   preMat,   mit  oeUi 

dmllar  t^pee  ore  joined  by  their  denarons  Into  oetl-ootoDiM. 
thernn  Hxiti-cvlinder  ina>  arise  In  three  w«ye :  a,  from  th«i 
bodj  direct ;  b,  frum  th«  netwtxrk  (onned  br  bnucbing  of  net 
e,  (rom  tlie  network  of  dnwlroiu.    Tbe  oiOTbod  MiLploved,  nietlij 
blad  stalniiie,  exhibits  a  differenoe  between  oenroiu  au<I  demdroi 
similar  to  that  hy  ths  Oolgl  method.     Bnt  sincA  flbrtllM  from  th«M 

Srooeeees  may  unite  to  form  aa  azls-eyllndor,  they  mast  be  doooil- 
lUonally    onMidsred    to  be  of  "Xervennatur."      Thus    tar 
author'R  work  has  been  conOned  to  the  retina;  but  there  isi 
Kood  nuMOn  for  HuppusiiiK  that  reUtions  ot  cells  are  difTerent  he 
from  their  r«UtloRi  in  oLner  parts  of  the  central  nervous  syaWiiL] 
This   work,    therefore.  1(  oonllrmed,  most  negative  the 
doctrine  ot  isolated  oell-elements. 

A  Phj/atoloffioal,  Httlotogtoal  and  Clinical  Study  of  the 

and  SmaertMon  in  Peripherai  Nerm  FOxrt  ap^  Sn«ra«esi 
CbDHMHoiu  Kith  ike  iterve  CetUert.     W.  H.  Howsix  Aim  O. ' 
HlJBBB.     /ow-nat    of  Fhjftiologg.  Vol.    Kill.    1S9S,    pp. 
4<A  ;  Plates  XH.  to  XVI. 

Tbe  above  paper  was  awarded  a  prise  oflered  by  the  Ami 
Pbysiologlcal  Society  tor  the  bevt  eeeay  upon  tee  aabJeoL 
chief  object  of  the  reflearcb  woa  to  tent  ezpetimentaUy  tbo  pooaii 
Ity  o(  "union  by  Br«t  Intention"  of  o  npn,-*  M>Tered  from  Its  OOB 
connectlonB  ;  together  with  a  thorough  study  of  histologleal  stSW 
in  prooesHfis  of  degeneration  and  regeneration.  I)ofpi  wf>r«  tMdiB 
all  but  one  expt<ri inenb,  wbdob  was  niw<l«  upon  s  rubbit,  and  tb« 
Dinar  and  median  ner\-es  wei«  either  cut,  cut  and  flutnrml,  cniabed 
by  a  ligature,  immediately  looseood,  or  oowilal«d  bv  contaot  wiih 
a  tube,  thruugh  which  water  at  Mr  was  allowed  to  flow.  Tbe  flrat 
result  to  be  noted  In  that  in  no  vnsu  did  ''union  by  Qrst  Intention** 
take  place.  In  all  the  experiments  degeneration  of  the  perlpberal 
•od  was  <K>mpl«t«  througn  Its  entire  length.  Certain  aathors  have 
d«Borilied  cxperimr-nUi  in  which  both  sensory  and  motor  functions 
became  re-establiBliod  in  a  oovorotl  ner\'«  in  a  few  hours.  In  these 
experiments  the  least  time  In  which  irritability  began  to  return  to 
partfl  peripherni  to  the  cut  is  twentyone  dayti ;  and  m-this  time 
regeneration  is  found  to  havt*  pruRre«i*vi]  HOin«<  distsncu  beyond  the 
wound.  Sensory  ner^'es  regain  function  before  motor.  BoUi 
aensory  and  motor  fuiictlon  Is  fonnd  to  bo  Imperfect  attba  end  Of 
aevrii  w<n-kn  «nd  n^-jirly  normal  by  tht?  end  of  elSToa  wM^s. 

Tho  histological  evidoaco  as  to  the  procvsKfl  concerned  baa  bees 
made  quite  complete  and  is  well  illos&ated  by  ae^'eut.v  -six  flnres. 
This  evidence  favors  the  view  that  embryonic  llben  form  in'*"" 
distAl  niprvo  and  subsequently  unite  In  thA  cicatrix  with  the  a 
oj'linder  as  it  grows  out  from  th«  central  end. 

stoma  and  Keotvraa.    F.  Kall, 
pp.  -116-483  ;  13  Flga.    18»3.      ■ 

Tho  above  paper  fills  a  long-felt  need  by  giving  In  a  brief  form  fl 

dear  ori^'ntaiion  of  the  layers  and  elements  of  the  retina.    Two  ' 
principles  of  universal  application  to  the  growth  of  nerve  tisane 
are  ntat^d  at  the  ontaet.    These  are  :     1.  •'TTie  primitive  growing 
point  of  all  vvtebnkt*)  nnrves  I«  in  the  layer  ol  cells  on  the  outer- 
most  side  of  tho  octodorm,  and  the  axis  ot  division  Is  p 


Bitlogeneats  of  lAe  Retina  in  j4mblu«l 
Joanuil  of  Morphology,  Vol.  VIIl. 
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■tlh  ihtt  ectodaJiD."     8.    '"nie  direction  of  txanamiMlon  of  an 
la  alraadr  determlnad  tiy  Um  poaltiloa  of  tho  oall  in  the 

."  That  LH,  tti«  reoalviag  M»  of  a  oeU  la  the  one  orlsljuDy 

Inrwrd  the  aiirtBcv,  wbU«  Ui«  giving  vole  in  turned  tovwd  the 
blarfor  of  ibe  bodv.  Under  theM  prlwdplee,  And  k«epiag  in  miad 
the  fomuttlOQ  o(c«r«b»landopticveelo1u,  primary  and  saoondarjr, 
k  !■  made  perfectly  clear  why  the  optic  nerve  tlben  should  grow 
inttowara  the  ritrious  ohambor  ana  aftorwnriUt  pierce  Iba  retina 
laevdar  to  rea«h  the  brsin.  This  aJso  explains  the  Inversion  of  the 
led  and  ooae  layer,  th^e  elemeote  being  the  receiving  pole*  and 
Itae  UiM  between  them,  and  the  pigment  layer  of  the  retina  being 
llw  ort|^nal  external  mrfaoe  of  too  body.  The  well  chosen  cuts 
lender  Uila  intricate  problem  doubly  Incld. 

Oe  Ike  M^Utod  o/  TVanrntiaetoit  of  Uu;  ImnvlM  in  MeduUated  Ftben. 
E.  E.  Bdeb.    Journal  o/F)iyrioto0V>  Vol.  XHI.  p.  431. 

Experiment*  denoribed  In  this  paper  trere  made  In  the  physlolog- 
leal  Uboratorv  af  tli«  Hnrvard  Medical  School  under  tha  dlrnrtlon 
tl  Dr.  Bowdftch,  and  r«sult«  ronUrm  in  the  mAiit  that  author's 
|wvtooa  vcark.  apon  tlie  noa-fatigahUlly  of  nerve  flbera. 

The  metliod  empk>yed  oonalste  In  nung  the  action  current  as  a 
Bteaanre  of  the  nerve  ImpaUe.  Thb  is  read  by  means  of »  delicate 
■flllaz7  electrometer.  The  muAclo  woBrotaiiicd,  and  althoneh  not 
■ad  to  maamre  the  Impuise,  gave  a  fine  comparinon  of  muitole  and 
■erre  tatlgae.  His  ia  exprenned  in  ivro  vharU)  (p.  43T),  both  of 
wbt)A  ebow  that  the  muscle  tir««  rapidly  for  tho  ftrct  few  minutee, 
L  more  elow^  and  Anally  very  slowly  i  the  nervo  on  the  oUier 


ksBd  practically  holds  Ita  own.  up  to  Ave  hours'  oontinuoua  stlma- 
kttoa,  tbe  action  eorrent  soffered  no  dimtautlon.  That  thin  Unot 
Me  tW  looger  periods  was  dne  to  trouble  with  the  olHCtrometer. 
BxpwlBMnta  let  mn  over  night  (11-14  hourtt]  showed  au  action 
comnt  of  abODt  one-fourth  tne  original  Htrenicth.  According  to 
IfMCbak,  when  each  diminution  occun  on  cutting  tho  nerve  off  so 
■B  to  place  a  freeh  cut  »ectJon  on  the  electrodes,  the  action  current 
ntniied  to  normal.  Thin  was  nut  the  caoe  with  Eden'  exjivrimente. 
Bcraea's  strvcbniae  axpurimcatit  vrcrv  hIh<j  rcpont«d  on  rabbite 
and  bogs,  the  conclo^on  therefrom  bving,  contrary'  to  Ucrzen's, 
Oat  tbe  ''exhanstion  obtained  could  be  located  wholly  in  the 
■Mcle." 

In  ■  efaort  addendum  are  eummed  up  tbe  results  of  a  number  of 
•cqMfinenU  made  tor  tbe  purpose  of  repeating  Demoor'B  recent 
wwk  apOD  the  ataion  of  tllver  nitrate  upon  uormal  and  exhausted 
■enre  fibers.  Oemoor's  BtAt«ment  in  thai  "Frohmnnii's  striHtions" 
■a  Dot  found  in  exhauiitcd  nerves.  Tho  exporlmontfl  ol  Edna  gave 
UwbntreesJon  that  stimulation  "does  make  Hoiue  n^h^  difference 
In  tba  oebarior  of  the  nerve  liber  towards  nitrate  of  silver." 

Dtr  Bmmd  cA«m  Orvtthim.  Siebente  Abhundlunii  fiber  die  Verricb- 
tOBiZ  dee  Orosahtnu-  F-  Uol'to.  Archiv.  ftir  die  gosammte 
Physiol.  Bonn,  IMl,  2  Bd.  LI.  S.  ft70-6H.  1  Tal. 

litis  paper  forms  the  strongest  protest  yet  uttered  gainst  the 
do(4rioe  of  cerebral  locallzaUon,  so  far  at  least  as  tbe  tug  Is  con* 


Ootts  gives  ne  the  results  of  removinf;  the  entire  cerebral  cortex 
'except  a  mere  shaving  of  the  inferior  temporal  lobee,  tetttopro- 
tset  tnc  opde  tracta)  tn  tliree  dogB.  The  flrst  lived  Bfty-one  days; 
Mm  woond,  ninetv-tvo  days;  the  third  lived  eig;hCeen  and  one-half 
■OBlhe.  In  order  to  more  rally  meet  the  ariiumente  of  bU 
eypuuauto,  tbe  operations  were  performed  with  the  icnlte. 


SOS 
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Sinoe  MBultfl  were  oniform,  mention  of  the  third  oaae  wIU  i 

t^l^oa  Jane  37, 1880.  the  left  hemisphere  waji  removed.     Tbttl 
beinutiihiTu  w*B  wimbarly  exolMd  iiyrar  UJmr,  June  17,  IMkj 
dog,  in  general,  ooDUnned  in  good  bmlUi,  and  'waa  klUea 
31.  LWl. 

T^iree  dava  &ftcr  the  seoond  operaUon,  the  dog  ooald  walk  wit 
oat  help.    Sabaeqoent  teat*  demoiiBtTatcc  that  besrliie  waa  pn 
tn  some  deKree,  tlte  animal  beltif  awakaned  by  fefae  bust  of  a  I 
He  alao  reacted  to  liffbt,  and  n-sa  found  bo  be  aeoattive  to  tot 
pain  In  all  parte  of  tn«  body.     Kvt^n  the  preaenee  of  smoU, 
•eema  to  oonelder,  admita  of  question,  ainee  tliia  eoald  nut  be  i 
faotorily  teated.     The  animal  eneexed  n-hen  tobacco  amotce 
blown  III  hig  face.    Ho  ooeld  taate,  as  was  evinoed  bv  hi»  retiuii 
with  even*  ex[ir«Miion  of  diaguatj  meat  which  hiia  been  rolled) 
aniniQe.    The  same  meat  waa  almllajty  rejected  by  hla  own  dogO_ 
drat  taattng,  but  waa  anbaeqaently  inilpeddown  "  out  of  politeQew." 
A  bruinloM  dog  doee  lack  poUtaneaa,aa  the  aathorhumorooalyi 

Two  pointe  are  of  epeolal  Interest  to  brain  phyaiology  In  gen 

Tbe  Qrat  o(  tbeae  is  tnat  thlx  dou  required  temak  ahoner  polodx 
reit  or  itl«ep  than  aormal  ammals ;  aad  alao  booame  more 
tatlnod.    Thia  loade  to  the  aecond  point,  which  is  that 
excned  or  over-tired,  Uie  doc  ia  likely  to  be  thrown  into 
epllepiy  <p.  &91).    That  an  animal  depnvod  of  all  motor  cor 
exhibit  typical  opilvpey,  is  uertAinly  revolutionary  to  post- 
aonian  ideas  of  the  cause  and  origin  of  epUeptio  flta. 

Tbe  brain  waa  turned  over  to  Schroder  tor  examination 
doacripblon.    Dorsal  aiid  ventral  views  are  Ktven  In  the  plal«. 

lAe  ArrangemefU  oj  the  Sympatfi^ie  Jferrous  Sutton,  Baatd  Chtefij/ 1 
Obaarvoitona  upon  PUo-MoIot  JteneM.    J.  14.  Lakolby.    Jour 
^nkjatolOiTjr.Vol.  XV.  pp.  176-244.   Plataa  VII.-IX.  Sept., : 

ttcartlnnH  of  the  hair  mnscles  are  found  to  be  of  great) 
dett^rmlnJiiK  the  couree  of  aympathrlic  fillers  from  the  cord,  wu. 
tbe  sympatnetlc  ganglia  to  their  dlebribntion  in  the  sldn.  In 
brief  thin  course  Is  found  to  be  the  e&me  aa  that  of  vaaomotor  and 
tecretor)-  Hbors:  \iz.,  out  of  thv  cord  by  the  spinal  roots,  throarii 
the  whit«  rAitii  to  the  sympathetic  ganglia,  from  thia  back  to  la* 
spinal  ner\'eB,  by  the  grey  rami,  and  finally  along  wltb  tha 
outancouH  nerv'os'to  the  okin.  In  the  cord  ptlo-motor  nerves  are 
shown  by  prupvrly  graded  stimulus  to  lie  it)  the  lateral  oolumns ; 
and  their  course  out  of  the  cord  is  entirely  by  tbe  ant«rior  roots. 
By  the  nlcoUn  method,  injection  of  ten  mllUi^ainB  into  &  vein,  Cor 
the  cats  It  was  demonstrated  that  all  pilo-motor  tlhfn  are  inter- 
ropted  by  cells  In  the  aympsilieUo  gnDglia  in  paaeing  tliruueh  them 
to  Uie  skin.  Distribution  In  the  akin  Is  founa  to  coincide  with  that 
of  tbe  8eiisor>' nerves.  It  is  oitilateral,  ov«rIappiu);  the  mid-Una 
▼ary  UtUe,  if  at  all  ;  and  sucoeseive  grey  rami  supply  gucooostva 
seoaory  ar^os,  f^nerally  quite  sharply  defined.  A  minuto'e  de- 
seriptlon  of  relations  of  'skln-aTeae  to  the  different  nerves  la  gtven 
for  the  cat,  and  the  paper  closes  with  deductions  therefrom  aa  to 
the  arrangement  of  the  sympathello  system  in  man. 

On  Dighirbanixt  of  Sensativn  teUh  Etptcial  Be/erenoe  to  the  An'n  > 
FisMTdl /Xm<i4«.  Hbkiiy  Head.  Brain,  Vol.  XVI.  pp.  1-1  ~ 
Flatea  I.  and  II.  42  itlnstrationa  In  text.   1893. 

A  oonvenieot  p^er  for  reft^rence  upon  distribution  ofaenaof 
nervoa  in  UuB  akin,  aalde  from  lie  main  purpoae.     Amos  for  tonct 
supplied  by  th«  apinal  oervei  have  been  shown  by  Sherrington 
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rlap  oonddorsbly ;  whereui,  ocoordisg  to  oar  author'a  obaer- 
ioas,  areas  for  Pmil  heat  ana  cold  do  oot  overlap  perceptibly. 
aj  coTTMpoad  clooely  to  th«  area  of  trophic  influence  iittpplied 
'  aAob  tplnal  narve,  theae  latt«r  boing  ln<llcatod  by  areaa  of  erap- 
.  tn  berpM  zoeter.     In  60iuif«tion  with  disease  of  any  visoeral 
J  difltorbanoee  of  dermal  Bensatlons  for  pain  and  temperatora 
ilUtaly  to  arise  over  aharply  defined  areas,     fain  in  l)ie»«  casaa 
lpro)ect«d  peripherally  by  allochviria,  i.  c,  ptUn  in  an  insonsiLiva 
■tion,   f.  g.,  a  vlBcua,  being  projected  to  a  more  BCDaitlve  part, 
I  skin,  aappUed  from  tbe  name  segment  of  the  spinal  cord.    The 
eot  paper  deals  with  arranK^^nieator  nerves  and  slcin-orDaa 
the  olaricleB.    The  author  promiMis  a  paper  in  the  near 
to  cover  the  region  of  head  and  neck. 

kungtn  tibfr  dif  Kntviiohelang  der  Area  uttd  Fovea  c-entralit 
rcMajf.  J.  H,  OHUSVI-PZ.  ArtMv  fitr  Annt.  u.  Entwickfiunga- 
gtaelUeMe.    IBM),    pp.  332-38B.  Plates  XV11I.-XX. 

[SaTelopment  of  retinal  element*,  especially  in  the  re^onofthe 
■  or  fovea  cantralis,  ia  outlined  in  four  species  of  bird,  vix  crow, 
,  donuaUc  pleeon  and  one  of  the  gulls,  gtema  canliaca,  in  one 
loeerfa  nrtpara,  and  In  a  teleost,  »]f(ptathue  tgphle..  The 
,  po— easee  no  foveii  propsr,  hut  an  areii  coiitriiliB,  "Btreifea- 
,"  which  extvnds  horiaoat&tlytlirouRh  the  entixo  rvtina  just 
'  eotnutce  of  the  optic  nerve.  All  the  birds  wore  found  t« 
a  oentral  fovea  well  developed,  and  In  the  ^11  two  foveas 
demonatratcd,  a  nasal  and  temporal,  and  In  addition  a 
fenformlge"  fovea,  which  Lho  nutlior  does  not  drntmse.  The 
I  haa  no  fovea,  bat  a  dreular  area  centralis  situated  just  above 
QMOpUc  pappUIa.  A  "punotfurmliie"  fovea  wa«  denioastrnted  in 
tmalhuM  located  caudad  of  the  optic  papilla,  somewhat  nearer 
tim  pairflla  tbao  the  ora  serrata.  The  greater  part  of  the  posterior 
kaU  or  tli«  tettna  (a  modified  Inbo  an  expanded  area  centralla  having 
Iba  fovea  In  Ita  center,  lie  fovea  oesumes  Its  special  oharaoters 
kta  tn  ejabrrooic  life. 

JMUfM^Mngtn  Qber  den  eUeirUeh^ti  Leitungtwiederttond  d*r  tAferi- 
aeh«n  OctMbc  K.  ALT ,  ajcd  ScHinDT.  Arehiv  J.  d.  gcM.  FtufHol. 
Bd.  Un.  a  87».  Taf.  IS. 

Becent  work  npoa  this  subject  has  given  currency  to  the  Idea 
ihn  the  flolda  oont^Ded  In  a  nerve  cause  its  electrical  resistance  to 
bsabom  that  of  the  blood  or  lymph.  Tlin  above  paper  temclH  to 
Mac  *■■  hack  to  the  notions  of  thv  physiologiste  who  wrote  before 
It  waa  demonsb'ated,  that  a  oer^'e  impulse  la  not  an  electrical 
carreotx 
Tbe  method  employed  oonsisted  In  placing  a  given  length  of 
I  Ul  tlia  elrcalt,  composf^d  of  aenii-circle«  of  idnc  and  copper; 
•  twnpteting  the  circuit  on  the  other  side  being  made  by  a 
tar  aerew.  The  nine  arc  was  connected  to  a  friction 
the  oopper  with  a  wat4ir-pip«i,  Tlie  electricity  generated 
•mU  thna  go  to  ground  either  through  the  tlaaua  or  through  the 
■IstHBaMr  acrew.  By  maalpnlatlng  the  eorew  It  was  thus  poiMible 
la  noaaare  the  length  of  the  spark,  and  this  was  taken  to  tndioate 
Ue  resistance. 

Bemlta  of  experiments  on  a  large  number  of  organs  are  given  in 
a  laliJa  at  the  end  of  their  article.  Tbe  following  figures  are 
•Siraated: 
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Ncrre. 


0.17    BrelB 


MiucU 1.00    Twdoo .   .   .  3.1B 

Blood 1.00    Bon* U.Vt 

aun 1^ 

Vie  TnduMMet  of  AntmaU.  PRtDtslcHoTTSBAT.    Pp-SSe,  41  niaftT»4 
Uon«.   Ix>naon,  19B3.   EnglUh  odtUon  revJaed  and  enlnrgttd  vitii] 
aathor's  (^ooparation. 

The  aspeoial  rouon  d'ttrr  of  thii  book  Ihw  in  U)«  parallel 
wUch  tbe  author  contlnoAUT  bolda  In  mind  between  the  Indogtlll 
of  ninn  mid  the  tndiuttrieii  of  anlraaU.  Men  placed  before  a  jgivt 
problem,  ihc  uttAinm^mt  of  a  definite  cod,  liav«  come  toactlnj. 
certain  way  :  beforo  the  same  problem,  aninmla  from  inaeoU  to ' 
aueii  proceed  In  much  the  same  manner.  Hen  hunt  In  ambaah,  die 
ptV-wla.  arrange  conc<tiil«d  traps  ;  to  do  b«etl«e,  eplden,  foxee  aM 
eirte.  Ilrough  the  wbol«  range  of  human  activity  the  aaine  is  tne. 
TIm  rohere  of  action  mav  be  very  small  for  any  animal  oompared 
Wfth  that  of  man  ;  bat  wtthln  thla  narrow  ephere  the  anlnuU  »o1vm 
UjjktobU'mH  III  general  lu  mini  would  under  like  drcnmetanoee. 

Wbat  man  does  IntellieeaMy  certain  writera  would  in^at  enliiuli 
do  Inatfnctively.  But  tlua  distinction  is  breaking  down  on  aSlsldM. 
HoiuaiLy'ii  vi^w  or  the  relation  between  tnHiltict  and  Intelligence  !■ 
olearhr  expn^iwvd  in  a  few  words.  Instinct  cannot  be  rogarded  ■• 
the  ''rudlmeiil  of  Intelligence,"  ae  Is  often  done.  It  la  rather  the 
eaeence  of  ]ut«Uigeuce,  intelllKeaoe  "oondenaed  and  accumolated" 
from  gcuoratiaii  to  generation.  As  actions  laborioualy  learned 
be<^ome  reflex  nnd  hnbittial  with  miui,  so  do  adaptations  on  tbe  part 
of  animala  acquired  by  "refleetion,  sagacity  and  int«UlgeD««'>j 
become  by  natural  aeleoUon  the  common  stookof  knowledge,  tt 
instincts  of  a  species. 

Animal  iDduBtrlee  are  grouped  under  bIx  hvuds,  treated  in 
many  chapWra,  beginning  with  the  Hlmpleat  and  most  prlmitii 
"hunllni:,  flfibing,  wars  luid  t-xpeditionv,"  and  ulot^ng  witJi  Chapt 
VII:  "The  defermc  and  saniUtion  of  dwolUngB."  Chapter  VllI 
devoted  to  conclusions.  The  subjects  relating  to  dweUinge,  pro^ 
TialoDfl  and  domestic  animals,  rearioK  of  yoimg.of  ooursereouT* 
thebr  share  of  tLtt«ntion.  Some  strikiag  itutanecs  are  cited  Of 
the  many,  I  will  &ote  a  single  one  (p.  49):  An  nnt  is  observed  to 
abandon* its  burden  at  the  foot  of  a  little  hlUook,  over  which  she 
haa  tried  in  vain  to  lift  It.  She  soon  finds  n  comrade,  also  caTrying 
a  load ;  the  two  consult  by  means  of  their  aniennie,  and  both  etmri 
in  tbe  direction  of  tbe  biUock.  On  reaching  the  spot,  ant  .No.  i 
lays  down  her  burden,  "and  both  together  then  tieitexl  a  Cwic  and 
introduced  ite  end  beneath  the  first  lorn),  which  had  been  aban^ned 
btoaUBe  of  ite  weight.  By  acting  on  the  free  extremity  of  the  twig 
thev  were  able  tu  use  H  exactly  a«  a  lever,  and  succeeded  altnoitf 
witnout  trouble  in  paeeing  their  booty  on  to  the  other  side  of  Uw 
little  hillock."  The  above  in  given  on  the  authority  ofPareeval- 
I>(i8ch$neB,  Paris,  1S48.  Many  other  examples  are  nearly  as  etriking. 

The  key-note  ot  the  book  Is  again  struck  in  a  concluding  sentenoe. 

"Tbe  industries  In  which  the  tA.lente  of  animals  aro  oxeroiBed 
demonntrate  that,  under  the  same  environment,  animaln  hsTe 
reacted  in  the  name  manner  as  man,  and  have  formed  the  same 
oombioatlona  to  protect  Ihi^mselves  from  cold  or  heat,  to  defend 
themselves  ngninst  the  attacks  of  enemies,  and  to  ensure  sandenfe, 
provieion  ot  food  during  tboee  hard  aeasona  ot  the  year  when  tb 
«*rth  does  not  yl«ld  in  abuodaaoe." 
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r-i^  OMicUa/iMd'ermfiiluay  und  ttertn  Betidtung  atr  cxmcentrischen 
fJtttnU{tV<lfinrrh-''-\fi\-ff  M  ^krankungen  da  OetUroJiMnwn* 
«/kim»t     WnJtKLM  KoNio.    pp.  l&2,  IS  Fifs*.    LeiptiK,  laM. 

On  A«  Phyttoat  Itatur*  of  Hyetfrical  OnUalercd  Anwyrpia  and 
8m»itiwc-M*uorial  Henlanmrthetfa.      Bbrkhbqi.     Brain,  1893, 

K.  ISl-BO,  4  Figs. 
Vtitual  Path  and  Oenttr.      9.  E.  HE-vhuhes.       Brain,   1883, 
pp.  170-80. 

A.  dlaooAttion  of  the  paj-ohical  »!<)«  of  tAttgaeg  n.n<1  defect«  of  sight, 
|*tdoh  are  amally  ascribed  totheapti(>al  meohaDisin.  flndaaaultablA 
I  In  tbo  briefest  poMlble  outline  of  the  cereDral  troeta  and 
:  ooooemed  ia  Twfon.  Tlie  pnofont  ttttort  piipur  by  Heosohen 
wem  to  be  the  eaeence  of  this  author's  work,  "  Beltrsge  zar 
lUholoala  deaOehtnu,**  &ad  may  rumlah  HURh  an  outlliia  ho  far  a« 
tfele  IMd  to  ooDcemed.  7%e  visunl  paCb  1m  dividud  into  bhrtiu  por> 
tlOD*  nwpeoUvelf :  the  frontal,  Optic  neni-oB,  chiiwniB  and  tracta; 
(be  odddlei  the  KanKHa  of  the  braln-8t«ra  with  whluh  Abrea  of  the 
opUc  tracts  coiuiect;  and  tbo  oucipitul,  tho  cournv  of  vieutit  ticrves 
b  the  oerebral  bomiHpborvB.  In  foUowing  thia  tangled  m«Eh  of 
OQiutectioaa  a  dlatJaotJon  most  be  made  between  "fi^vnl"  flben 
ud  "opti-eal"  flbere.  Optloal  flbsmaervo  <u  retltix  paths,  but  have 
MTlsn*lftuiction.  Of  the  three  7rcnt?fintrnl(;iin^ll:i  into  whioh  the 
Optie  traota  flow,  in  the  pulvinRTB  and  the  Hint«rior  corpora  quadri- 
ptDliLL,  ttae  external  genieuUt«  bodies,  the  la»t  are  "  the  main 
■btbt  g&netia  in  man."  Tliiit  is  the  result  of  the  author's  analyeU 
oT  oUnlou  caaee.  DoHtniction  of  one  external  geniculate  body 
taTuiabl;  caosea  hemianopsia.  The  occipital  portion  of  the  vlaaal 
ptttb  is  more  dlffloult  to  determine.  Anul.vsls  of  all  oUnkml  oases 
DOHriag  on  the  subiect  loads  llcnachan  to  place  tho  visual  path  In 
the  "  opUo  radiation  of  Uratiolet,"  in  a  bundle  of  flhers  leoe  than  a 
esotiBLeter  thick,  lying  at  tbv  Iwol  of  thv  v«cond  temporal  R}'raB 
ud  siil«as.  Lonlon  of  pnriotai  lobes  induces  disturbances  of  vision 
•^  Utbla  bundle  be  compressed, 

TO*  visual  oenti-e  Henaoben  would  limit  to  the  calcarine  Qssure, 
rttefa  he  would  tike  to  call  the  "cortical  rotinu."  Other  nortions 
of  the  ocoipital  lobe  so  often  and  persistently  included  In  the 
optical  cancre.  possibly  have  fanctfons  closely  associated  with 
tMon.  Word  oil ndneM  would  Indinate  this.  As  to  thoorganl&a- 
ttoa  of  Um  visual  oontaTi,  a  sin^lu  c<ue,  that  of  Hun,  is  taken  to 
(nre  that  the  upper  tip  of  the  nasuro  represents  the  upper  retinal 
qnsdrant.  CHoioal  evidence  is  coadidered  Uj  nupport  wilbrand's 
MDcltMioD  thai  the  macula  ie  itinervated  by  both  hemispheres. 
Those  afBicted  with  hemianopeiA  alwsfs  retain  vision  at  the  point 
et  fixation. 

Bemlieim  demonstrated,  In  IHSB,  that  subjects  of  hysterical  or 
nmsstfld  amblyopia  uin'oiuoioiiHly  neutriillse  their  correct  visual 
Insfeabf  an  act  of  mind.  "They  see  with  the  bodily,  not  with 
Uts  HMOtoi  eye."  A  moot  Instructive  case  by  way  of  further 
dsBionsSraUon  is  the  one  now  reported,  that  of  a  youth  of  nineteen, 
▼1m  came  out  of  an  attack  of  Induonza  nearly  hemians<Bthclic  on 
lb*  laft  npper  half  of  the  body.  Amblyopia  of  the  lelt  eve  with 
ttsohnMnMopsIa  vere  prominent  featurCH.  With  this  eye  be  oou- 
t%*  a  tngn  iMld  before  the  face,  and  white  and  blue  are  called 
TVUoT,  Dioe.  and  red.  grav-  Yet,  with  a  prism  held  before 
rfl^lt  ejs,  no  scos  two  Imagoit,  and  tented  with  Snellen's 
I's  nuMlBoaUon}  apparatuH,  he  sees  all  hIx  lett«ra  and  rec- 
tbelr  ooloTB.  Further,  when  sent  to  an  oLniliHt,  whose 
throw  him  off  hU  guard,  be  ia  able  to  read  perfecttv 
vsD  with  the  Mind  left  eye  alonu.  The  visual  fields  are  contracted, 
lh*l«rt  nutre  than  the  right,  ss  is  ususi  in  hysteria.    A  cure  is  sug- 
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gMft*4  and  both  return  to  newljr  nonnal.     Tb«  left  ear  and  nc 
ware  UkewiM  &ir»ct«<)  and  It  wu  powible  to  thow  that  here, 
tiie  dlfllcal^  WMi  altogether  pavohic.    With  ejreB  closod  the  pal_ 
eoald  not  Had  hla  left  oand  wltb  bia  right.      H)^DotiEed  and  gti 
the  HUggttation  that  bla  ri|[ht  hand  was  a  mafniet,  the  handa  oamal 
fairly  together.     All  the  above  in-mptoms  and  lesla  demonatrata'^ 
tbJu  all  ue  dlsUnrbanceB  of  Moaatioa,  special  and  oommon,  vece  of 
carebral  origiii:  "a  dleeaae  of  tbe  oonacloua  sabheeodlo  oetb,"  la 
ttie  way  tbe  aatoor  exprcaeee  It.    Tlireo  we«ki*  psychical  teoatmftafcj 
nstoree  all  fimctioiM. 

K^nlg's  paper  la,  for  tbe  most  part,  a  careful,  detailed 
of  clini^Al  caaee.    For  testtng  tbe  fatfgabfUty  of  tbe  vtaoal : 
tued  Wilbrand'fl  eimplificatkto  of  PecBter'a  method,  the  peril 
testa  being  mule  onl  j*  !□  the  horizontal  meridian.     In  ell,  seventy- 
tour  OBMia  veto  examined.  In  wblcb  contraction  or  fatigue  of  viioal 
Held  waa  demonstrated.    The  result  of  chief  intersst  at  prwMut  la, 
Che  present  connection  la  tbe  conclusion  which  be  reaches,  i* 
tbat  visual  fatlsne  la  probablv  of  retinal  origin;  while  contract 
of  vtsuol  fields  u  tob«  coDftldered,  at  l«Mt  in  u  numbvrof  thecai 
as  depeniUng  upon  functiooa]  diatorbancca  of  thv  cerebral  cortej 
This  oorreeponds  In  the  main  with  WUbrand's  results  and  with  tb«l 
flodlngs  of  Pfltlger  and  Schlele. 


im.— EXPERDIENTAL. 


On 


a  IfMtometrie  M^hod  whUth   ts   /ndtmuleKt  (tf  Coior.      O.  X. 

RnoD.  American  Joornal  of  Science,  XLVI.  Sept.  US3,  173- 17<. 
To  determine  tho  luminosity  of  a  color  in  t^rnu  of  gray  or  an. 
other  color  by  ordlnarj-  photometric  methoda  is  by  no  meana  essy^' 
vary  illsht  diffarencea  in  color  making;  comparison  more  or  leM 
tmoertaln.  The  method  proposed  by  Professor  Rood  bus  tbe  ad- 
vantage of  great  slmpUoltv  and  doM  away  entirely  wltb  tbe  need 
of  oomparing  the  colon  In  th«  ortliiiim'  HeriHe.  It  dependa  Dpoa 
(lie  obeervatioa  tliat  when  a  colored  disk  in  combined  on  the  color- 
top  with  an  equally  lominotui  grav  disk,  no  fllokerioK  la  to  bo  seen, 
even  with  alow  rotation,  while,  Ira  dIRerenoe  In  lomlnoaltT  of  two, 
or  even  of  one  per  cent.,  U  present,  a  flicker  can  be  aeteoted. 
When  the  flicker  It  absent  the  colors  blend  in  "a  eoft,  streaky 
way,"  A  test  of  the  mothod,  made  by  meaaurlng  separately  six 
disks,  ^forming  three  comptementarv  pairs)  and  calculating  the 
brightness  to  be  expected  from  combining  them,  and  then  actualy! 
making  the  combination,  resulted  as  follows: 


Purplr  md  grwn. 
Rol  ind  hliK-jcrwti. 
Ytlinw  »act  bji». 


OfaKrmJ. 


trst 


QUculUMl. 


S).t 

».t 


IMBanuiom. 


The  method  Is  eqnaJly  appllcnble  to  comparing  two  colon  or  two^ 
grays.  A  considerable  serine  of  grays  Ih  nAo«^HMn^y  for  making  the 
original  determination  r  the  author  used  100  \  but  when  a  (ew 
standard  disks  of  bright  color  have  been  accurately  measured,  otbar 
disks  ran  be  measured  by  matches  built  up  with  these  standard* 
and  black  and  white.  It  la,  as  tjie  author  obscrvvB,  "  a  matter  of 
some  interest  in  phyatologioal  optica  to  know  that  the  Benaatioo 
called  'fllokering'  u  Independent  of  wave  length  and  oonueoted 


with  luminosity. 


iR '  u  Independent 


E.  0.  8. 
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Sntrimm l*lf<     Untertvekungen    aber    die    HeUigk^U    dvr    Farbtm. 
Eduakd  ObUDBR.     Wundt'B  Phllos.  Stadien.,  IX.  18»3,  420-446. 

The  niMbodDa*dl>y  Qmtwr  for  dotornalning  tho  r«UUve  brieht' 
ma  of  ooloTB  was  Uts  natural  one  of  d]r«ot  compaiiaoiu  appDed, 
kivever.  In  the  form  of  the  method  of  minimal  change.  Two  color- 
lops,  one  ciarrrliiK  a  nar  dtiik,  {. «!.,  a  black  ani)  wh!t«  one  rX^ 
■in  the  other  a  culor«d  duiV  fBi,  wor«  8«t  up  bcfom  a  dark  bock- 
ptraod.  The  gray  disk  <Ai  woa  at  £Lnt  set  decidedly  too  dark 
•DdzradoaUy  Snebteaed  tiU  it  veetned  to  the  observer  of  equal 
farigntnoM  with  the  colored  dink  'B).  The  condition  of  A  wag 
Mt«d  aad  then  made  much  too  light  and  graduallj  darkened  till  a 
matah  wai  again  reached.  The  average  ofthe  two  determiiutloiu, 
wpeated  several  timeiton  each  gide,  gave  the  brfrhtnese  of  tbonotor. 
Tm  experimentamadi*  in  thie  way,  after  a  little  pra«Uoe,  yielded 
eioelleatreealta,  except  In  a  few  oaaee  where  the  oboerverH  seem 
to  have  become  habiniated  to  a  particular  Intensity  of  gray  and  to 
tt3Tr  JndfTod  bv  Ite  return  rather  than  by  an  unbiased  compariiion. 
'  :>ecUX  procantlone  employed  tho  oriKinnl  miut  bo  coosalted. 
-tbor  alao  liiTeatlKateo  tne  Purkiajc  phonomeuoo  and  cbe 
kanK«»  in  aatwatlon  on  bright a»i<<*.  Thv  exporimeate  oa 
•,<n  (at  ak  they  went,  gave  roitult4  in  arcord  with  theeimilar 
r.>.it:iiits  of  ilillebrand.  with  decroas^d  illuminntion,  the  bine 
sn  not  only  loet  lesa  in  briRhLneBs,  aa  compared  with  the 
9d  yellow,  but  Imm  even  than  the  n«uirxl  tpray.  The  effect  of 
I  u  saturation  «aa  tested  by  replacinft  a  nortlon  of  the  color 
eqaallv  lomlnoua  StRV,  but  no  change  in  the  total 

a*  to   t>e  obiterved.      GxpeHmentti  on   a  rnlor-blind 

er  (red-croen  blind),  made  in  ttiu  hupv  vi  i;lft<;iding  whotber 
ftppeared  to  him  relatively  brighter  than  it  did  to  an  obeerver 
[vHh  a  nornaleye,  wliich  mii;ht  be  expected  on  Meriu^iV  tlieory, 
bad  to  be  diacoatinuod  bvfore  clenr  indicAtioan  ap- 
U  )■«  perhaps,  onlT  fair  to  add  that  tho  sAmn  mothod  of 
the  brii^tiiMS  of  colore  waa  used  by  Rood  more  than 
lfie«B  T«Ais  ago:  see  American  Journal  o/5iHenoe,  Ser.  3,  XV.  1ST8, 

ii'ia.  K.  o.  a. 

Oa  a  CtflM-  Bi/a*n.     O.  K  ROOD. 
Ser.  X,  xllV.  1892,  S«3-a7(l. 


American  Journal  of  SdeDce, 


la  tUs  article  Profeeeor  Bood  deecrlbea  a  method  of  wortdng  oat 
■  reproducible  color  system  with  the  cotor-tnp,  provld<!d  that  tnore 
bat  haod  a  single  disk  of  known  huv  and  power  i>i  s^tiu'atioii,  f.  «., 
sAricDcy  In  the  formation  of  gray  when  mixed  with  its  comple- 
■BDt.  By  combination  with  the  standard  diak  the  power  of 
i^nraeioa  of  ite  complement  nnd  of  colon  dirfeniiic  but  ulightly 
tea  that,  are  deternuoed,  and  from  thene  In  turn  the  powers  of 
Mlsratioo  of  other  disks,  till  a  considerable  range  in  the  color  scale 
has  tlKM  been  caeasured.  When  three  colors  widely  enough  separ- 
■••4  to  form  the  eomers  of  a  f^olnr  triangle  have  been  reached,  sach 
SMuirie  nay  be  oonetnoted  in  the  usual  way  from  the  equation 
givlu  their  mbttore  lor  pay,  taking  into  m^count  uIho  their  power 
•t  smvation,  as  already  detarminea.  ThiM  lornis  tliu  ttJiKio  of  the 
ytiBi  and  other  colors  aro  assigned  places  in  it  in  the  usual  way. 
nr  tbe  details  of  the  method  and  the  dlscaiwlon  of  the  nature  of 
I  system  thus  consfecoeted,  the  reader  is  reli^rr^d  to  the  orlclnal. 
'1W  Mrtbor  uof  ortunaMr  doe*  not  epeoity  how  the  hues  to  be  idaaed 
)  it  Iha  aomera  of  thla  oolor  triangle  ore  to  be  selected,  whether  by 
lelitsaou  to  tbe  sjpeotrum,  to  weD-knowa  pigmente,  or  In  some 
[  «IMr  wij— «a  omfMon  that  would  hare  to  b«  npplied  before  any- 
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oo«  ooald  exactly  reprodac«  tb«  color  trlaafle  ddsoiib^d,  thoc 
thft   Mithor'a   K^neroQa  offer  of  oainplM    of    colorsd  p^per 
eo«(Bci«nU  of  MtnrAtlon  deUrminod,  might  tor  tb«  pr«eenc  scippi] 
UtiB  defect.  E.  C.  S. 

Bine  hmm  T%mri*  dm-  LA4!htempftndvngtin,    Chbutuib  Ladd  PrakX- 
UN.    Zeltarbrirt  fur  Pijchologle,  IV.  1S92,  2L1-X21.    ThU] 
Id  ft  full  •lat«nient  of  msUer  prMeot*d  In  abstract  at  the : 
notional  CongrcM  of  Kxp«rlmeota1  PqroholoK]r  In  London,  __ 
The  aathor*s  abstract  will  be  foand  In  the  Prooeedlnn  of  i 
OoDicreae,  paitea  103 -lOB,  lUso  in  the  J<Ant  Hopkina  l^U 
Cimitan,  Juno,  1S83,  and  in  Scitmce,  July  14,  1893. 

On    neoriea    of   lAgkt    Sf^iJtation,        OllBlSTllfB    LlDD    PRAIfl 
Mind,  8er.  S,  II.  189S,  473-489. 

To  propose  a  new  theory   for  matterB  ho  Ions    nnd    carol 
Btvdied  an  tho«ff  of  phyiiiotoii^ical  optics  is  a  coosiaorable  feat, 
one  that  Mrs.  PraDkliu  hae  accompUahed  with  euoli  tncoesa 
reoalve  (riendhr  notice  in  the  nddr«M  of  the  preddeBt  of  thft  Brit 
AaMdaUoa   ( Nature,    Mopt.  14,  IRBS,  p.  4W).     Tbo  nathor'e  oi 
abetraoCa  are  so  aooeasible  that  no  summary  of  her  theory  need 

Sven  here.  Bnffloe  It  to  aajr  that,  like  all  tho  better  mod< 
eorles.  It  haa  been  eiven  a  photochemical  form.  Two  vlsi 
Bubstanceit  ato  aasum^u  in  the  retina,  one  whose  de<conipoBit 
yields  the  Btimnlufl  for  white  ((tensations  of  the  blackgray-i  _ 
■eries)  and  another  whoae  decomputiitlon  In  di(T«r«nt  tor  oiffeTeat ' 
kinds  of  liuht,  K^vinK  by  partial  docvmpoeition  the  atimuU  for  red, 
green  and  dIuc,  and  by  complete  decomposition  the  same  decom- 
poeltlon-prodDct  as  the  first  visual  subetance,  and  thus  also  the 
wUte  senBBtlon.  How  the  theory  tlta  with  Torioos  cUmm  Of  fa«ti 
iSMt  forth  iti  thik  nrljfinul  toge'th>(>r  with  the  obief  dlJEBoaltdea  tD 
tbeonm>nt  theuriee  of  Helmholtz  and  Hering.  The  theory  moik 
resembling  this  of  Mrs.  Franklin's  Is  that  of  Uonders,  by  whose 
this  was  In  a  men»ur<4  )(U(tg««ted.  CompletenMs  Is  too  mnch  to 
expect  in  nn  account  thctt  the  author  herself  regards  aa  tentative, 
ana  some  gape  may  have  been  purooselv  left  lo  be  filled  hereafter. 
SomethlniT  certainly  should  be  Haiti  w!t^  reference  to  black,  and  tbe 
explanation  of  Blmultnneouii  controBt  will  nood  radical  revision.* 
A  gr«at  advantage  of  the  theory'  is  that  it  makee  the  pbenomenoa  of 
complementary  colore  a  matter  of  relinul  cbomistry,  instead  ol 
a  matter  of  minted  sensations  or  of  opposing  anabolic  and  keta- 
bolifl  prooasses.  It«  afimimption  of  three  primary  colore  enables  It 
also  to  avoid  the  diffloultieB  that  color -DHndnass  olTetB  to  foor- 
oolor  theories.  £.  C.  S.  ■ 

Gruitdxtiae    dtrr    PhusiotoMSch^n    ftycfcoloyie.        WlUtBLK    Wt 
Viorto    umgoATueitete   AoflaRe.       Engelmann,  Leipzig,    1! 
Two  vols.,  pp.  xvl.  600,  and  xii.  884. 

In  IhlB  fourth  edition,  Wondt's  standard  work  baa  received  a 
seneral  reviuiou  and  an  Increase  of  nearly  160  pagea,  of  which  bwo- 
ulrda  la  In  the  second  volame.  The  main  olutBgM  qiMlQed  by  the 
aathor,  aside  from  such  as  were  needed  to  bringuiework  abreast  of 

fireaent  Information,  have  been  in  the  way  of  greater  explloitnees 
a  the  deacrlptlon  of  psycho-phyatolagtcal  methods  luid  Rpparatas, 
and  many  iiriw  cuts  of  app-'u-^tus  huve  been  added.  These  changes 
will  mako  thii  work  mon?  neccesaai->-  than  ever  to  the  many  labot*- 
torles  now  getting  onder  way.    The  value  and  coovenieuoe  of  r~ 
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aadantandi  that  tbli  maitor  lui  aimuit  na*iT«4  ta« 
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.'  Mlttlon  woold  bftve  b*«a  inorejuiAd  U  the  parU  newly  added 
I  b»eo  tndiosted,  aa  in  tiw  n«w  edition  of  tieimholu'a  Optlk. 

Bi^triiQe  xur  t^nUrwHchuna  da  OedarhtnU»f».  VoD 
Q.  B.  HUtXEH  und  F.  S(-UUkLAN».  ZeiUohrlft  f.  Pby.  u.  Phys. 
d.  8liuie*0rgaue.     Bd.  VI.  S,  3,  4  nud  fi.    1.S93,  192  pages. 

Aeoording  to  Ibe  modest  stAtomenb  of  Uie  antbom,  tho  aim  of 
aeriM  of  oxperimenta,  which  bnve  been  made  oA  intervals 
Ima  Ittff  to  UM  uolaiiTe,  ia  aoi  so  nmch  to  add  a  namber  of  im  - 
yortant  and  Interestlnr  (aota  to  thu  aoieaoe  of  iB«m(M7  aa  to  test 
asd  dev«>op  the  experuneotal  m«thod  introducvd  by  Ebblnghaoa. 

Wblla  it  ia  porhaps  poesibl*  to  eummaxiae  briefly  the  numerical 
nanlta obtained,  only  aslij^ht  suf^f^stioii  canbej^venot  th@  praise- 
vortby  apirlt  of  experimental  carerulneaji  and  thorough  critlcUm 
In  whKib  tb«  work  huM  tKton  douo.  Tlio  uritfiiijtl  uiusLbe  roforred  to 
also  for  all  details,  since  only  the  general  plan  can  be  mentioned. 
Tbare  arc  In  all  thirteen  BerleH  of  experiments,  each  usoally 
■zteadinn  over  several  months. 

The  procoduTO  In  the  flrnt  two  cxporimpnte  resemblue  that  of 
EbbingnaoSj  except  that  the  Bvilableti  are  read  olT  through  a  elit 
Irom  a  reTOlvinc  ariuu,  and  thai  the  experimvnU-r  aud  the  aubjeot 
are  diltereot  pertoiu.  This  mode  of  presenting  the  syllablee  wa« 
tataiaed  to  the  end  and  haa  the  advantage  of  permitting  only  om 
■jBalile  to  be  aeen  at  a  time,  ao  that  we  have  to  deal  with  suceeas- 
Iv*  aMnrlsMnn  excluaivelv.  The  raXt-  with  whleli  they  ore  presented 
««B  li*  Midly  regulated  and  thv  (?xpi>rimunter  oitntrolH  tht>  uorreot- 
aaSB  of  the  repetitions.  Certain  irregularitiea  were  observed  in  the 
■oaaenae  material,  and  a  new  plan  of  constructing  it  devised  for 
wbaegoept  exp6rimt>nte. 

The  aeveatoen  initial  aad  twelve  end  conetonante,  and  the  twelve 
vowela  and  dlphtbonKn  uaed  were  written  on  caroH  and  placed  In 
lltrec  boxea.  A  syUoblo  waa  made  by  taking  one  curd  hapbaxard 
ton  each  box.  Since  tb«y  only  uaed  twelve  syllable  series,  thia 
■aHiod  «aabled  them  to  oonstntot  what  they  call  normal  series, 
saeh  ot  which  baa  the  following  properties  :  All  Initial  and  end 
soiwnnanta  and  vowels  are  dttferunl.  The  initial  nonuonanl  is  not 
tkm  auM  a«  the  end  conaonant  of  the  preceding  syllable,  or  the 
eonaonajit  of  the  second  syllable  of  the  same  measure.  Buo- 
re  syllables  do  not  form  familiar  words.  ItepetiUon  of  the 
ayUable  is  avoided  till  after  a  conaidcrabto  time.  Al\  aeries, 
whether  original  or  derived,  are  normal.  Various  Ineenlous  devices 
asake  the  oiberwlae  Uborloos  laek  of  bringing  tnls  about  com- 
f«r*tfT«ly  easy. 

TbeBOBtberot  readings  Tequired  for  the  &nit  correct  repetition 
ia  takan  aa  the  measure  of  the  work  done. 

'neiiMilral  value  oa  well  a*  the  nrithmotical  average  ore  given 
for  any  given  eat  of  ohevrvations.  The  errors  of  psychologloai 
■Mmrrementa  are  asymmetrical  with  respect  to  the  average.  There 
Is  mach  greater  poadblllly  of  making  large  puslUve  Ihan  liurge 
negative  ejroni.  The  central  value,  which  represente  that  number 
aeorioa  of  obeervationa  above  and  below  which  an  equal  number 

leoorde la  to  be  foand,  la  accordingly  smaller  than  the  average 
W4  represent*  more  nearly  tho  moat  probnblu  obscn-ation. 

Bxperimenta  I,  to  V.— A  series  of  nonsenec  syllables  la  natorally 
lead  ID  aeertaln  rhythm,  preferably  trochaic.  The  problem  of  tbe 
•nerimeat  vsa  to  see  whether  the  aasociatlve  bond  was  stronger 
kaivaaa  ^Uablas  of  the  same  meaaore  than  between  the  adjacent 
flkhlaa  of  dlffarent  measures. 
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Bxoept in  tha  flnt  two  «xparim0Dts,  irblob  were preUwtiiMTt* 
ucvtnl  •Uowanc*  ta  nude  for  tbe  Yuloiu  f»oton  which  iuipi( 
*■*■*—**  the  nu,  Mi«h  u  pTMttM,  f»elKa»,  aaeoiwciou  utod- 
■tfoo,  podtion,  •nd  inMrfsreac*  of  MtocUtiOD. 

TUa  vaidone  lnrl«aniliigooiaparlw>n  serriee  which  are  Inflaanoeil 
bf  ftn  th«  taeton  Eb»  U«t  aeriaa  ue,  except  the  one  to  be  teated. 

In  ezponmenu  III.,  FV.  and  V.,  six  n«w  or  original  aeriae  wera 
learned  eacti  day,  aaa  the  aix  derived  aeries  coastmctwl  tnna  thao 
were  tearoad  after  (wentT-foar  boora. 

Tlia  derired  aertea  oonnated  o(  two  conpariaon  aeriea,  two  aerlM 
made  op  of  ooapUe  belonging  to  Uw  aame  meaaoro,  aod  two  of 
•oo^Iae  oeloBginc  to  diffetreot  meaaiiree.  The  reaatt  show*  that  tli* 
■aaoolatiwi  batweea  ayllablea  off  tfae  aama  meaavre  1»  deoidedty 
•trongnr  thi\ii  baCwaan  adjaaaot  mambeia  of  different  meaaotei, 
bnl  thnt  thera  la  a  weak  aasootattoti  to  the  latter  caaa  alao.  Tbt 
experlmenta  were  made  npon  the  anthore  and  two  other  Bab)eota. 
BaD]<<Tt  M.  glvaa  th«  tuUowiiiK  central  valuea  :  compartaon  aertea, 
16.4;  aeriee  with  oouplee  of  the  aame  measure.  11;  of  differeot  meaa- 
ores,  U.&. 

Eaperimeat  VI,  waa  anderlakaa  to  atadjr  the  atreagth  of  aaaocl- 
•tiea  between  two  ayllabka  aeparated  by  a  third  (rotn  one  another. 
Ebtdnghaoa'  reenlta  ahowed  th&t  the  aaaodatlva  bend  exMnded  not 
only  to  the  next,  bnt  to  tfa«  $,  3,  4  and  8  "  arUablaa.  The  wrHen 
doobe  th«  validity  of  Ebbtnghaos'  oonoltunoD  that  aasoolAtiOB 
extends  to  thL>  9",  sinM  thaanmll  aaving  of  s.3«,  may  b«  B««oanted 
for  by  aome  of  the  faoton  wfaloh  InBuenoe  th«  r^te  of  Inamiug,  Uka 
nnoonadooa  preparadon  and  ftsaoclaUoD,  or.  the  absolnte  poeitloe 
of  the  ayllablea.  Their  mathixl  exclude*  Mdnaterbere'a  oqectfot 
that  these  eaaocfatlona  might  be  due  to  aimultaoeonaunpreeoioDa, 
Bitic«  only  one  eyllabla  la  eaao  ak  a  tiaie.  Tb«  deriTod  aariM 
dilTcn-d  from  thoao  of  Bbblnghane,  wMch  had  tbe  ayllables  to  b« 
te«t«d  sdjaoent.  Every  other  eyiUbte  of  the  original  aeriea  waa 
removed  and  a  new  one  pnt  in  ita  place,  tn  on»  cajtn  the  odd  « 
aooented,  in  the  other  the  unaccented.  The  r^eult  o!  the  experi* 
ment  la,  on  tbe  whole,  not  itaUsfaetory,  ainee  tbe  comparison  aerlei 
are  not  in  every  respect  bnt  the  one  to  t>e  tested  eatilvalent  lo  the 
teat  aeriea,  but  bav«  lean  posliloos  in  common  With  tbe  original 
•eiiaa  than  theae.  Thr  cuncliuioti  that  there  exlata  an  asaoolatlOB 
<rf  nieaevrable  atren^b  between  every  other  syllable  of  a  aeriea 
once  learned  la,  however,  quite  probable.  Subjects,  gives  tbetol* 
lowing  reanit :  compariaou  tterfett,  14.2 ;  test  series,  13.1  and  ISJ 
(or  nccent«d  and  unaco«ntC'd  aylUblea  reapectively. 

Kxiitiriment  Vtl.  ahon's  thnt  thn  absolute  po«Itlon  of  a  Rytlnbln  in 
aaerips  has  an  iLssoclatlve  t«ndenc}'.  For  subject II.  :  comimrison 
aertee,  9.S;  l«et  aeriea,  7.7.  As  belore,  the  syllables  of  tbe  t«el 
aeriee  h»v«  the  property  to  be  beated  ;  while  it  has  been  excIndeJ 
from  the  compnjtiflon  se'rios. 

Experiment  VIII.  nhows  that  loamlng  series  with  an  Ismbie 
rhythm  taken  lun^i^r  than  with  tlie  trochaic  ;  and  that  releeming  a 
mHm  takes  longer  with  a  different  than  with  tJie  aome  rhythm. 

Aabject  U. :  original  aerioe  trochaic,  18.S;  iambic,  20.;  In  re- 
leaming,  troch&ic  after  trochaic,  7.R :  iambic  after  troobaio,  10.; 
tKMhalG  after  inmblc,  9.;  Iambic  after  Iambic,  7.4.  | 

Experlmriiil  IX.  t»HU<  tbii  <)ii»iction  whotliortbnreis  an  asaoolatlon 
from  a  syllable  to  the  one  immedi»tely  precedini;  it. 

Only  ayllBbleB  belonging  to  the  same  measure  wcrr  teabad* 
Bbbinghaue,  It  will  Iw  remembered,  found  a  eta^ing  of  IS.4%,  doe  to 
the  aamclMUon  of  a  syllablo  with  the  one  immndiatety,  and  5%  to  the 
one  second  preceding  in  a  sixteen  aj'Uables  serioa  r«learnea  after 
twenty-four  hours. 
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ct  Sch.  l^vea  Tor  oompnriBon  tcrtes,  18.8;  for  test  MtrlM, 
liere  le  uier«(ore  a  eligbt  twdnrard  aaaoclation.  An  the 
k  rmnark,  tbb  m^  be  doe  to  the  (act  that  the  two  syllables 
•nnv  are  treated  by  the  raiad  a»  a  group. 
rlmente  X.  and  XI.  were  dMlgned  to  test  GbbiuKbaua* 
«•!■  that  asaoelation  of  eyUablM  can  take  pl&co  when  they 
plv  utimolaXed  In  the  proper  order  without  aotnally  ni>p«ar' 
KinBciuuBiWM.  The  auvtng  in  Umt^  )io  found  in  l<<arnrnf;  the 
of  two  derived  eeriee  when  it«  HylUblea  had  been  Bugi;flHt«d 
r  propeir  order  by  l^e  first,  might  be  due  to  a  cnrtxiii  prop- 
i  ajiil  not  to  actual  aaaociaUoa.  There  io  aaioHlJprubabUIty 
er«  la  aotnal  uncomtciona  aaaooUtlon. 

KtM.  clvee  (or  caniparitH>DeerieB,lS.K;  for  test  series,  13.12. 
vimenT  Nil,  ia  oonceraed  with  the  interferencv  or  anod* 
Imt  give*  no  definite  reauJte  and  the  work  ia  etiliiu  proareaa. 
kl  obaemitloit  M«tns  to  show  that  It  ts  xn  iatluence  oicoo- 
t>le  importance,  especially  In  learning  n«w  aerle«. 
wdlns  to  experiment  XJU.  the  flrnl  and  s«(!on<l  half  of  a 
|>r«  l»arD«d  equallv  woll.  A  »<eciitol>k«(.-tion  to  the  method. 
■MtlfelonB  and  njaalngs  can't  ver>-  well  he  coordinated  la  not 
[Aaoe  tb*  first  part,  which  recelveii  relatively  more  repe- 
ls t»  not  learned  either  htttt^r  or  wotbp. 

[■othoiv  call  attention  to  the  importance  ot  rbythtnic  sroop- 
r  ntentiOD.  The  mind  treats  the  eyllabtes  att  unltit  and  their 
naUen  Into  mea«ur«s  ao  luiile  of  hlKhvi-  order.  Theao  again 
lo  b*  divided  by  ciaaaral  pauaes  into  groups  ofatill  bisher 
I  ThB  ezpenm«nts  may  be  taken  aa  a  demonstration  of  tb« 
n  aaMTtton  that  words  are  known  aa  wholes. 
M  nra  aoveral  other  mattem  of  Interent  which  ttpaoe  will  not 
ion  to  enter  upon,  such  a0thedi»cu»»ivnof  indivldu»]  charao- 
tm  o(  DMm.or7,  the  tests  for  the  various  types,  and  th«  tuae- 
laWntlon  fn  such  experiment*. 

BekgbtkUm. 

dfe  Bwitjliiaavng  fitiJaehfT  ptychischer  vorgSnge  dfireK  einiffe 
rasnetnriOel.    Dr.  Emil  Kkaepun.     1S92,    268  pages. 

U*  book  tbe  author  summarizes  the  results  of  his  well-known 
Indona,  wUeh  were  bef^n  In  Wnndt's  Uboraton'  In  1883, 
Xbm  inflnenee  ot  drags  on  mental  prooeases,  ana  gives  an 
Bt  of  som*  later  experimonte  by  Improved  methocu.     The 

Rm  Is  very  full,  since  the  aim  is  not  simply  to  present  certain 
t  Co  develop  an  experimental  method  for  tbe  study  of  these 
miar  <|uenUons.  The  introductory  chapter  on  methods  la 
Ungly  uf  great  interest.  The  mBoaiircmunt  ot  montAl  pro- 
I  ia  especially  liable  to  error.  Not  only  does  tbe  general 
tl  and  phjBoal  condition  inQuenoe  tbe  rceults,  but  fatigue  and 
ioa  cause  variations  in  tbe  teste  themselves.  Such  sources  of 
AMI  onlj  t>«  taken  into  aooonnt  by  the  most  oarerul  criticism 
llMsiooB  repetitions  ot  the  experiments. 

ehronoaoope  or  "int«rmlttenl"  method  of  sludging  mental 
■■SI,  which  was  employed  exclusively  in  the  older  experl* 
I,  la  naed  In  tbe  later  only  where  the  aim  la  to  study  the 
■ttra  as  well  as  the  quantltaUve  chntiges  of  aseoclauona. 
rthh  •xo«ptk»n,  the  ooDlinaoos  method  was  used  In  all  tb« 
I  awMtrliBepta  and  rfrea  br  tar  the  most  aatlafactory  rasnlta. 
M  mH  empl07«d  vf  Oenm,  at  the  snggestion  of  Prof. 
^Bn,  for  studying  Indmdoal  dfffcrcncpe  in  nttv^  practice  and 
te.  Tbe  eubjem  In  Uie  recent  experiments  with  alcohol  and 
rarv,  with   one  exoeptlon,    the  same  as  those  for  0«brn*i 
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•xperlawnto.    The  normal  nooria  obtalBed  in  ibe  U(t«T  kre 
(or  oomp«ri»OD  with  those  obtelasd  ttndar  the  inflneooe  of  i 
lie  teste  employed  weie   readbw.  addisK  Mid  leemlog   tweli 
plaee  nombers.     The  mbieote  r6«L  added  or  laaroed,  iwo  hoo 
ooidinaonety,  marklag  off  erery  flT«  adaatee  tb«  aawimt  doi 
iiie  aTeraoee  of  the  reoorde  t»  avety  flfteen  minotee,  give 
pietore  of  the  chuigea  the  proee— M  uDdatco.     In  eome  e. 
ownte  twenty,  in  others  thir^,  Brsna  of  lUooboI  were  taken  mi  tl 
end  of  the  first  halt- hour.    TTie  ohangee  aftarwarde  in  compi 
with  the  raoords  of  the  flrei  hftir-hour  ani]  thoae  of  the 
aerlaa  are  attilbated  to  the  influooco  of  the  drngs. 

"nie  Hipp  ohronoacope  proved  to  be  the  raoet  aervtooabte  for  l 
Intermittent  experimenbi.    In  the  later  ezperimante  upon  : 
ttOBtinie.  Up  kcj-s   wore  need  by  both  enarlmcntfu-  and  i 
Tnefind    of  TrautAcholdt's  vatlwd  of  '"*^"e  aud  bi 
drcoit  by  band    luaialtaneotwlr    with    the  pronunciftttoo 
word. 

JLn  important  departure  la  made  In  the  mathematical  treatmei 
of  Hie  reaolta.  BTen  the  older  protocols  ore  worked  oror 
preaentod  in  the  new  way.  The  nriihmeticivl  avoragv  ie  no  Ioe_ 
as  in  thf*  oarller  ezperlmenta,  given  as  the  must  probable  value  of  i 
g^roup  of  obserratloaa,  but  rsther  the  middle  or  central  record,  tk 
the  still  later  publication  of  Miill«r  and  Schumaus  upon  memory,  B 
will  be  observed  that  the  middlo  record  Is  also  preferred.  The 
reaaona  for  sobaUtnting  It  for  the  arithmetical  averam  In  the 
tCMlmfiat  of  psyohometelo  observations  seem  on  the  waole  well 
(oanded.  The  middle  reeord  U  nuoh  less  than  the  average  dis* 
torbed  by  accIdontAl  fnHa^nees,  which,  as  is  well  known,  beve 
mnoh  (neater  pow«r  to  len^hen  than  shorten  records.  The  (central 
tone.  In  which  one- halt  the  observaUons  f  all,  oannot,  as  in  the  eass 
ot  the  avemx^,  be  nvpresented  by  the  nstial  probable  error  with  its 
doDbte  Hicn,  but  by  two  un«iqual  values  with  aifferent  signs.  The 
are  tnutiaby  sublraoUng th(^  middle  valne  of  the  whole  groop 
ibe  middUi  valuta  of  thf  ii[iiKir  mid  lower  balvos  respoctdvely . 

Aldde  from  tho  dctrrmination  of  the  variabilis  and  sensory  < 
motor  character  of  mental  work,  the  only  way  at  present  of  studyr 
ing  tbe  qoalitatire  chauees  of  mental  processes  is  br  claaaifyii 
tssoelations.  The  difflculties  are  vEiry  Cfreat.  The  niorics  chc 
werci;  out«T  assoolatious,  including  loose  of  oo-exietence,  sotmd 
and  habitual  expteaslona;  and  inner  or  logical.  Practice  will  in  a 
short  tlinn  change  cases  of  the  saooiid  tvpe  into  Ihoitn  of  thi>  ftrst. 

Tb»  laU>r  f^'XinTiniunts  are  oonoerned  chiefly  nilh  akobo)  and  tea. 

The  data  for  the  study  of  alcohol  eomprlse  twenty-seven  early 
expfrlmi^iitK,  ten  each  for  slmplft  and  adaptive  reactions,  and  seven 
for  rcHc'livns  with  discrimination  ;  three  early  scrlea  of  association 
experimonta  and  scYcntcen  later  ones.  To  tbeee  moat  be  added 
twenty-seven  experlmentii  by  the  nontlnuous  metliod  with  se^'en 
nubjeote,  tea  each  lor  udditiK  and  learning,  and  svvun  for  reading. 
A  few  tests  were  nUo  made  with  Ejn^r's  time-estimating  expen* 
ment  and  the  dynamometer.  From  seven  and  a  half  to  sixty  grams 
of  alcohol  wore  given  oh  doses. 

Tlic  vxperimontM  witli  Wn.  are  ulKiul  as  numerous  and  were  made 
in  much  the  same  way.  With  the  exception  of  a  tew  aasoolatlon 
lists,  the  ezpertmentis  with  other  dmgK  belong  to  the  early  parlod 
of  the  work. 

Smalt  doHOfl  of  alcohol  have  a  stimulating  efleoiopon  reaction 
time,  reading,  and  Ineome  oases  on  the  learning  of  the  nambor 
series.  ThlsbeglosshortlT  after  Uiking  the  doss  and  lasts  twenty 
ortbirtTinIatitM,aad  !■  foltowsd  by  a  oepressiOD,  orkogtbetiiBg  Mj 
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I  racordi.  Even  in  itoaU  doa«s  tt  haa  a  depreaalnj;  eSecC  at  onoe 
^addinc  and  oauaUj  upon  aHooi&UoDi  and  In  lureo  di>it«H,  upon 
prooeaMB.  The  oooCrast  ia  the  sffeot  of  alcohol  is  groalest 
.jn  limpid  reaoUon  and  resdloK,  on  the  one  band,  and 
:ona  witn  dlBCrtmln&Uons  and  addtng  on  tlie  oOittr.  Ttie  other 
lal  operations  occapy  an  intermediate  poaition,  for  aomo 
aoowlnx  ocoeleraldon,  for  others  a  dopreii&Ion.  The  two 
ooDtraebed  olaaeiM  oootaln  th&  oiiti,  neiitiory  and  int^UfM^tual ; 
,  motor  proooBBCB.  The  cluu  to  the  undoraliuidiiig  of  the 
Hsalta  la  tlie  diatinotion  botweoa  sonaor}-  and  motor  modee  of 
naeUon.  Senaory  and  intellectual  prooesaea  are  depreaaed,  bat 
BOtor  attmnlatAd.  Thedlfferflnt  reuult«  in  learning  numbar  HRriea 
■re  to  be  explained  by  the  fact  that  It  ia  a  motor  procttsa  for  aome 
■ad  aaenaory  one  fopolhera.  Tha  dynamometer  T«oord  ia  of  the 
latter  type,  ao  only  the  rate  and  not  the  strength  ofmovementla 
■ODsleniCea.  The  effect  of  t«aia  nearly  thi^revi-reM.  It  atimulatea 
Ifaa  aenaorT  aod  tabellectual  procoatieB  and  depresaes  th6  motor 
dl^tlr-  The  Inflnence  of  t/ein  gtamii  of  toa  uhows  itself  for  about 
Uboor.  The  effect  of  Uiu  oLhtir  druKS  ilifffrit  ^reiitly  from  that  of 
thnar  two  Id  degree  aad  duration,  but  otherwiae  the  effect  of  mor- 
phlae  C>0I  Erame )  is  like  that  of  tea  -,  and  the  effect  of  small  doses 
Of  ether,  amylnltrlt«,  chloroform  and  paraldehyde  Is  like  that  of 
•ioobol.  Anincroaae  of  aoniier}'  or  intellectual  activity  ia  always 
aoQompanied  by  a  motor  depreBaton.  The  author  sugeestii  this  may 
be  doe  either  to  a  aelective  cheniical  effect  of  the  orugs  upon  the 

ntoof  the  nervouH  tiVHt^m  connected  with  tbe  aeiiBory  mm  motor 
otiooa,  or  It  may  be  due  to  tlie  removal  of  physJoluttioAl  inhi- 
bWoaa  by  tbe  depreaslon  of  tbe  higher  contrea.  The  author's  Inter- 
pmlaUon  of  his  reaulte  la  beantlfnily  illustrated  by  t)ie  lOmrt  At  Che 
•ad of  the  volume.  Since  the  curveH  do  aot  stand  (or  any  Hpecial 
•xpertment,  the  choice  of  ordioates  is  of  course  somewhat  aj-bitrary. 

BBROSTBJJU. 

■MHes  from  the  Vote  I^ycSological  Ix^toratoni.     Edited  by  E.  W. 

BCBirTUBB,  Ph.    D.    Instructor  in  experimental  paychology. 

Oct.,  IBM. 

Tbw  gtodiea  are  the  r«RUtte  of  the  first  year's  work  in  tbe  Yale 

hbonrtOTT  evtabtished  and  directed   by  Dr.  Scripture.    The  work 

larbnVa  the  following  aindiea  : 

1,    hvmitgattont  in  Tntetum-time  and  attention,  by   C.   B.   BUsH, 
Fh.  [>.    3.     On  monocular  accommudation'timc,  by  C.  E.  Soanhoro. 
i.    On  the  rotation    of  rracU'in- Hnxe    to   imriations  in  inlentUy    and 
.  vf  (Ae  «f<intilu«,  by  M.  D.  Slattery,  M.  D.     *.      Brpfrimcntt  on 
— WSCeol  aen«<fir«n/'ai*  of  nehaol  ehildrm,  by  J.  A.  Uilbcrt.     IS.     A 
■Jeejr  end   th«   time  of  voluntary  motienwTil^  by  E.  W. 
aod  John  M.  More.     H.     Drawing  a  straight  hne;  a  atudy 

^ jtal    tliitiurtini,   by  E.  W.    Scnuturf    and  ('.8.  J.yman. 

Bomr  iMTc  psychological  apparatua,  by  E.  W.  Scriptore. 
The  conctuAiona  reached  In  the  flrat  part  of  the  flrut  atudy  were  : 
1.  No  difference  in  reacCton-tlme  woe  found  when  the  color  of  the 
Sght  prcBcDt  in  the  field  of  vision  waa  changed.  2.  No  difference 
«ae  toond  In  tbe  tixoes  of  roactiona  la  the  dark  and  those  made  while 
>'M>lrlBe  at  a  etsUonary  luf:andt-Dct.'ut  li^'ht  uf  ?ix  uaudlc- power.  3. 
With  toe  light  in  notion,  thti  rciiotiun-Umc  wim  If^ngthen^^d.  i.  No 
ftJhrenOe  waa  detected  Dotw«en  the  times  of  redotions  in  alienee 
^thoae  made  while  liBl«nin(;  to  the  atea4y  sound  of  a  timing- fork 
^  ;SiO  vlbrationa  per  aecond.  6.  When  the  intorraiitent  aonnd 
>DOma  waa  auDHtilated  tor  the  fork,  the  time  for  reactions 
ilasgtbeoed.    6.  The  reactloD  to  a  eoima  beard  In  both  ean  la 
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•hortcr  than  when  the  aoaiu]  1b  beard  oaly  In  ooe  ear,  even  aft 
taaking  sUowaooe  for  the  dlffereooe  in  inieiaity. 

Tbe  teoood  part  took  np  lntro«p«oUT«  obeerrattoo  on  : 
"nte  r««ilte  obtaiiuKl  here  were:    i.  R«actloa-tlme  U  «oi 
affected  by  irregular  distnrbaaee,  a  large  part  of  whi«h : 
detected  by  IntroMpectloii.    i.  Introepectton  U  not  to  be  tra 
eeUmatIng  rwaolte.     S.    Kxorcisa  sliorteiw  reaction- tJme.    €, 
aoHone  to  the  wrong  eignul,  reacllotu  before  the  elgnal  ia  he 
and  the  reflex  Dfitare  of  reacttonflu  are  not  mtBolent  oriteirta 
dlctingiilnli   muacul&r  from  ■enaorlal  re«ctloiia.    8.    Ttua*  are,  i_, 
least,  eia  dletinct  kinds  of  rohtntarr  attention:  Ideational  att«ii> 
tlon,  nenral  attontioo,  feeUug  atteDtton,  mosoolar  attention,  prv- 
paratory  attention  and  InoUeoUon.    6.  The  Involontary  attention  Is , 
ooiuitantly  changing.  ■ 

In  thU  Mcona  port,  besidee  noting  some  misqnotaUoDs  wholtf  j 
inezcOBable,   the  reader    cornea    to  the   f;eDeral   feeling  thnt  th^ 
reeoltii  of  Introitpei'tlon  and  expttrimnnLalion   nro  iinsoientlSci 
blended.    One,  wonders,  too  at  such  a  Btntement  as  Che  (oltowl 
"A  alzth  state  of  the  attention,  one  which  reaulres  as  much  et 
of  a  certain  Und  aa  any.  Is  that  of  Inattentioii.''    By  this  Is  i — 
■  Tolantery  tiirnini;  ivway  ot  Uieattcntion  from  ofw  thing  to  at 
Or.  as  in  this  coiw,  rotuntazy  mnscalar  relaxation. 

Mr.  Seashore  found  that:  1.  Within  certain  IlinJte  the  acoom- 
modatton-time  varies  with  the  distJincc  bctwcvn  the  points  for 
which  the  eye  is  Cobs  a«eominodato<l.  2.  It  tftkes  longer  to  change 
the  aocommodalton  trom  near  to  far  thaa  from  far  to  near,  and 
this  difference  In  time  varies  direetly  with  the  length  of  the  aooom- 
modatiiJii-timn.  3.  For  eqoal  distance*  In  the  same  range  the 
■ooommodaUon-time  Is  greatest  for  points  near  the  eye 
deereiei  wHh  the  dtstanoe  of  the  points  from  the  eye. 

Bxperimente  witii  electrical  stinnlus  applied  to  the  sldn  i 

that  the  react!  on -time  decreases  with  the  Increase  of  the  stimntoa. 

Dr.  Slatt«ry  rame  to  the  foUowlng  conclusions  for  reactions  to 
ionce:  1.  Tne  law  tliat  the  reaction-time  decreases  with  increas- 
ing stimolas  does  not  hold  for  hearing,  and  tlie  reection-times  for 
tone«  of  modf'rnte  int«nBlty  are  ^H>at  the  same.  S.  Tlie  longer 
time  re^ater«d  by  eome  tor  Tery  weak  tones  Is  probably  caused  oy 
hesitations  us  to  ibe  actnal  bearing  of  the  stlranlos.  8.  The  re- 
action-time to  tones  deoreaaes  as  the  pitch  risee.  i.  The  view 
held  by  Exner,  Von  Krlee  and  Anerbaco  and  rejected  by  Martins, 
namely,  that  abont  ten  vibrations  are  neceetmry  to  the  perception 
of  A  tone,  no  matter  whatlts pitch,  issufBcientto  uxplain  the  dJtTer- 
enccB  In  the  reaction-times  for  different  tones.  M 

The  most  euggeative  and  incereatlng  of  these  studlee  is  thefl 
one  by  Ur.  Gilbert,  to  det«rmine  the  sensitiveness  of  children  to  > 
^uuwee  in  the  pitch  of  the  tone 'i  ^435  of  International  pitch. 
For  tots  purpose  a  clever  instrument  was  devised  from  a  pitch-pipe 
whoH«  reed  was  fitted  with  a  sliding  olarap.  Five  boyfi  itnd  five 
girls  were  tested  for  each  age  from  six  to  sixteen  and  Hve  girls  for 
eaoh  of  eigtiteen  and  ninetoen.  From  these  teste  Mr.  Gilbert  came 
to  the  conclusion  that  "the  least  senslUveneM  occont  with  ohil* 
dren  of  six  years,  where  the  average  leMt  perceptible  dltferenoe  Is 
{  of  n  tone,  and  that  as  ase  increases  the  senstilvenees  Increaaes, 
nttbongb  markod  irregalarlties  In  this  general  Inrrease  was  notdcea 
•t  ten  and  fifteen  yeum.  The  decreaee  In  senattivcnces  st  these 
periods  the  author  thinks  Is  probably  due,  the  former  to  secotu) 
teethiog  and  the  latter  to  poberty." 

J>r.  Scripture  and  Mr.  Lyman  foond  that  in  "ten  boys  of 
average  age  ot  thirteen  years  of  the  npper  grammar  grade" 
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ininn  »  itrmlicht  Una  between  two  dots  100  mm.  aparL  "tfa« 
poaition  is  more  fnvorablo  for  horUontoJ  and  vvrticAi  tinea 
b  HI  for  laoIiQed  Unee.  The  right  aide  position  is  alao  mora 
l>]e  for  borixonUtl  and  v«rtlcAl  lines  than  for  lines  at  IV. 
lolding  tbA  pencil  far  from  the  point  {«  !n  K'^n«raJ  the  most  aoon- 
Bte  method  ;  near  the  point  ia  as  acvurntu  lut  Ihv  middlci  grip." 
To  onderBtaad  the  apparatUB  described  In  the  other  artlales. 
I  PMdOT  \»  referred  to  tno  orlgiiuil,  where  tlief  are  llliiBti-at«d  ana 
Bbr  described. 

F.  B.  D. 

Oolorie  et  I«B  Ph}:tiomenf*  Simitairts.    Communicattonii 
da  MM.    FBA.VCI8  Qalton  et  Edouabd  aRt^BBR. 

n*  remlta  of  the  investigatioiu  set  forth  in  this  paper  were  read 
ktb*  Oopgrw  of  Bxperlmental  Psycbolgy  at  London,  1^62.  Aft«r 
irlnfc  a  taoto  of  the  ''  chromatUnis  and  photlams  of  the  Henses," 
results  of  invMtlijationit  ooiicvrnlng  colored  auditions  is  taken 
mt  length,  and  especiallr  that  of  the  speaking  voice.  The 
I  experimented  ou  heard  u  an  pure  white;  e,  j'eUow;  f,  blue; 
black;  u  fouj  black;  S,  l}rowii,  aud  i,  gray,  approaching 
Tb«  same  thine  occvim<:rl  fnr  the  coneonant«,  exo&ptatthe 
■oment  of  hearing,  trie  subject  per4:«ived  two  colors;  one,  the 
C^or  of  the  consonant,  and  the  otner,  a  slight  ray  corresponding 
to  the  vowel  used  in  «po»king  the  name  of  tlie  conttonant.  For 
ixaraple /(^>,  is  areompanied  with  the  peruuplion  of  a  reddish- 
hrown  and  a  sUeht  orange  tint  on  the  front  aide.  Tbls  orange  tint, 
tbe  author  thinks  in  due  to  the  inflnenne  on  the  unual  color  (yellow) 
9f  r,  of  the  rvddioh- brown  of  the  letter/.  Thirt  lendato  the  attempt 
toseurata  the  towgI  sounds  from  the  consooante.  The  facta  Btatvd 
btUi  paper  are  verv  Iutert>atinK.  but  perhaps  not  M  important  M 
AewUior  thinks  w^«n  hv  says:  "These  fa«t»  are  of  Tery  lereat 
lap»rta>Deo;  they  touch  nlmOBt  nil  tho  great  problems  of  contem- 
WSiiifiiiiiii  psyehology.  Moreover,  they  show  a  new  path  for  cross- 
■1  the  field  ot  the  spiritually  unknown,  and  give  ns  a  enperlor 
■Sana  of  analysis."  F.  B.  D. 

DU  bnt%t*»U<  BtxMung  sun^c'ioM  Vorttelbingen  aU  k<in$tittUiv«t 
BncuMtseinHJem^ni.  Ein  Beitrag  zur  Payonologie  der  DenJker- 
scbslnang«n.  Von  Dr.  IC.  ScintAOEB.  Lelp«g,  Verlag  von 
Dmwker  und  Humblut,  1893,  pp.  xii.,  84. 

TUa  pamphlel  is  the  first  of  a  proposed  series  of  works  upon 
Mpnanl :  more  accarat«ly,  upon  the  place  of  the  oonalderatlon  of 
JidniMit  In  payohoiogy  and  lootc.  I  propose  to  devote  some  space 
» tm  criticism,  fllnce  the  autnor  Is  making  a  serious  attempt  to 
ntw«r  B  real  and  dlfBcnlt  question. 

I  may  say  at  once  that  I  do  not  regard  the  word  "Judgment"  aa 
t  psycjiological,  but  onl}'  its  ii  logical  term.  The  paycbologloal 
«rT«late  of  a  jadgment  is  an  nasociation  or  an  apperoeptive  oom- 
Ma^tlon.  I  should,  therefore,  demur  to  the  phrase  ''psychology  of 
MCBent"  npon  mftShodnlofflt^nl  grounds.  The  writer  rononncps  it 
■  fivor  of  "  psychuluiQ-  of  cutisuious  rolntioti,"  tor  the  reason  that 
Hi  la  Ibe  iDore  comprehensive  expression— Including  judgments 
vUsh  we  and  JudgmenUi  which  are  not  formul.-it«il  In  language. 
Ittthaconftislon  remains:  a  "relation"  In  nsychologj'  is  just  an 
Mwrlsllnn.  relating  in  the  logical  way  of  marVlng  iui.<)ociab|]lty  (of. 
nCboejp.  vl.).— A  second  pnliitt«tuclied  on  in  t.iie  |irefaceistilierela- 
«H  of  ue  association- pay chnlitg}-  to  pnycholog^'  in  general.  While 
Pt.Bohrader  rigbUy  retuaeswilhdeoiaionto  equat«  uie  two,  be  atlU 
n 
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appsftra  to  lav  too  gnat  a  Btrvos  on  tbc  ftmociatioa-dootrina. 
law*  of  asvofiUttoD  ar«  oomine  to  be  mor«  and  laore  regarded  In  I 
war  in  whloh  AzistotW  regara»d  th«aa,— m  practical  hinta  toi~~ 
raekhod,  not  u  anivanal  pRycholoslcal  Qntformitleii.    Th«  not' 
"  auoeiatlon  "  Itself  haa  been  divided  ap  into  those  of  "  fusion  ■ 
"oombinatfon"  or  aasoolatlon  proper;  andwe  know  fnr  more  < 
rormer— n«w  as  Uie  concept  fs— ciian  wo  do  of  Chn  Utc«r. 
maoh  coiit«Dt    U    Ibere    in    the   asBociatioii-doctriDe  of  mc 
paycbology?  And  bow  much  exactnesB  (  p.  vlll.)  attacbee  to  thai 
majority  of  oxlant  aoaoolatfon-experimenta  ? 

The  IntTodactlon  containn   two   aootlooa.     Tbo  firab  define* 
describee    "  spporoeption,"    a   term   which    the    author   oaee 
Erdmann's,  i.  c,  praoUvaUy,  in  Hsrbazfa  eeuee.    A  apectal  critlqae'1 
of  Wundt'a  view  t*  promised.    The  aoeond  dealu  witn  the  Umite  <^ 
the  tndividnal   perception -idea.     lie  onity  is  a  Fanctlona]  onitv.     i 
Hie  dUcwMlon  snows  (p.  4)  a  want  of  acquaintance  with  Kfilpe*!^ 
work  ;Zur  I^Jirt-  v<>m  WiUm,  ctf.j.    (Jhnplur  I.  gives  Jnstancea  offl 

in^meot-Uke  prooMeeB  {8i)cwart),  and  analyses  ttiem  into  d)  " 
daaaot  peroepaon  and  movement,  and  <3)  re[m>diioed  Idfiu.  The 
gcineral  problem  of  tlif  i(ien  ItMelt  (Ite  apperceptive  consUtaeata, 
la  Wandt'ntr^Tmitioloiiy  i.nnil  thviipocialoneoftnemoventent-ldea, 
are  not  louchod  upon.  Chnptor  ll.  opens  with  ftD  attempt  at  the 
aaeoclatlve  explanation  of  theee  prooesaea.  It  U  found  un»actr«eB- 
fol.  But  the  attempt  can  hardly  be  more  sntisractor}-  to  the  aaao* 
<dationiste  than  the  foregoing  analytie  would  be  to  the  ( Wiuidlian) 
apperceptioniat.  Not  only  haa  the  anthor  tied  himself  down  to  his 
own  analj'sla,  nitd  so  mlAiiM  certain  associative  moments  which 
an  opponent  would  at  oni.-'.<  urge:  he  alto  nieaks  throughont  In 
terms  of  the  partiaiilar  osBOoIalion,  negleouns  entirely  tbe  im- 
portant process  of  general  reproduction.  He  himself  propoaea 
three  turtherexpvrimente.  [(1)  Oantli<tiiii<tancv8beexpluiied  on 
the  aasamptjon  that  their  analyris  was  incomplete?  Tliis  fs 
ne^Uved.  (2)  On  the  aesumptton  that  several  of  the  prevloas 
Idone  uxcrcinu  in  common  x  reproductive  effect  ?  Yes;  If  we  aooeot 
Wandt'a  active  apperception.  Otdy  partially,  if  we  do  not.  (8) 
On  tb«  aesumplion  of  verj-  highly  complex  ideas?  (Coost«llatioD- 
unit.)  Only  partially.)  Similar  remarks  apply  to  th«se:  the 
aaaocifttiontHt  could  Una  a  ready  answer  to  the  objections  raised. 
The  proof  of  a  constituent  of  oonsclouanees  oth«r  ifaan  the  aennntion 
(as  basis  of  the  aasoolatlng  Idea)  must,  it  is  true,  be  looked  lor  in 
tta*  first  place  atiaiytfoatly.  But  why  start  with  so  complex  a 
piocew  aa  that  of  (tochnicni)  iiasoclatiOD  ?  Rather  is  It  advisable  to 
analyse  Idea.  Impulse,  attention.  Then,  If  the  noii-»ensational 
etement  be  fotinil,  we  can  proceed  syiiihetically  to  put  it  into  the 
Dore  oomplioabed  concrete  processes  In  which  It  can  belonic,  not 
OHing  tor  mf  charge  of  multiplication  of  entities.  For  this  is  the 
«SMDO«  ot  the  matter:  the  aseociatlonlst  saj-e,  "I  find  in  this 
complex  process  only  asiiociitt«d  idene;"  his  opponent  nnys,  "I  flo^ 
Inlt  Homethinz  moro,"  It  la  ititrospevtlon  against  tntroapection. 
What  remains  but  a  shifting  of  the  ground  to  HimplBr  processes  ? 
The  result  of  their  invenlittation  may  be  a.  atmilnr  divergence,  bat, 
at  any  rate,  the  Ebuuw  Iwcuinca  bo  f;ir  cli'ardr. 

Chapter   III.    deals    with    conscious    relation  as  a  conatitatli 
element  of  connciouHnesn;  the  mndlfloation  of  the  eif^tflcatloD 
"conBOiouanoHs,"  which  itn  inlroiliiotion  entails,  and  ite  character! 
as  positive  or  negative.     It  is  a  Uttlo  hard  thai  neither  Herbert^ 
fencer's  doctrine'  of  the  composition  of  mind,  nor  Jamoe' view 

■Oo  t>'  <)l  .'^iiAiioer  h  moatlonad,  Lut  'h?  Kiiihor'*  ■  aieTnmt  Is  docmativ,  utd  no 
nfawncMi  nrii  Kl*an.  There  esn.  l  think,  lie  lliilr  ilmibt  tbU  BpMtear'i  "  f>l«cl(Mi" 
TkollUuM  tn'iwMQ  BvttSvno  aad  Vtrl>tndw\g.  ud  (li*t  tt.ls  SM  OWliulretr  Ifat 
•qalTBliDt  ot  tba  IstMr  Mnn. 
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'  thm  pajretiology  of  relation,  tindg  montion.     Aa  for  the  «zpoBilJo& 

•eU,  1  can  only  refer  the  reader  to  it.    I  hold  In  opposition  to  Dr. 

ehnider  titnt  tho    "rclitiJon"   iH  Inglonl,   not  peyctiologfical,  bat 
it  can  bu  ideated  (pp.  37  fT.  >,    tm  vvvry  concept  cun.     It  ia 
inuKiHlble  here  to  juality  this  view  at  the  necedftarj-  longth. 

In  Chapter  TV.  In  treauhl  ilie  rtilation  between  conecloua  rel&Uon 
had  awwciation.  AsaooiuMun  iisaitite  and  pri^parus  thv  way  fi>r 
rtlatioa;  it  la  dotornuued  by  the  rvlatton,  aud  toe  lattorb,  In  casee, 
r«eolv«dby  it.  la  other  wordti,  thtt  oomicioiia  relation  etaiids  to 
•MOdAtlon  Tory  much  luWiindt'ii  apporooptlvc  combination  standi 
to  It.  Chapter  V.  dLseoMM  the  viowe  of  sonif>  othor  paychologiets: 
(I)  Of  the  Herbartlana  and  MUneterberg  i  doctrine  of  inliibltlan  of 
tdew);  (2)  of  von  Hnrttien;  (,S}  of  mumpf  ( doiitrinn  of  rela- 
tlTity>.  C)iapl«r  VI.  miktt  wlielhttr  th«  cunecious  rulittion  can  serve 
to  explain  judgraent.  This  qoestlon  will  be  folly  answered  in  the 
tMthar'M  tonhcojalng  Analyge  dea  VrUftits. 

If  we  tiiko  exception  to  Chapter  III.,  it  !h  unneceiwary  to  oritloiao 
lb*  aopcrHtructure  raised  upon  it.  While  Caa  already  said)  I  am 
la  ftlmost  complete  dlHagreement  wUh  Dr.  Schrader  on  many 
point*,  I  believe  that  bis  work  ia  an  honest  effort  to  clarify  our  noUona 
sf  the  relation  In  which  logic  and  pevcbology  stand  to  one  another. 
His  farther  pnblicationB  oannot  bat  he  Interesting.  E.  B.  T. 

■Fopitm  niuM4^  irir  tefHttfen  t    Eine  neve  Theorie  de»  Sehlctfet.    Db. 
Mbd.  BmahijelRoskkbaum.    1893,    sa  pages. 

tte  new  tbeoiy  is  to  be  clasBed  with  those  which  attribute  fatlenie 
■id  aleep  cfaleny  to  the  toxle  productH  roraied  during  activity. 
Tim  aatiior  endcavont  to  show  thnt  the  phenomena  of  nlevp  can  be 
•ceoiiuitcd  for  by  the  formation  In  tbo  nervous  system,  and  aeflclenb 
•Bnlnatiou,  of  water,  whioh  la  to  be  loolied  upon  m  a  noxious  wante 
prodoot. 

The  tti«ory  is  introdnced  by  a  synopsU  of  eome  of  the  facta  of 
atrrooa  and  muscular  activity  and  a  sketch  of  the  various  theories 
tf  ll«ap  rrom  the  time  of  AUcmn^un,  ESS  H.  C,  to  the  present.  Tho 
ntvnoo  to  current  theoriui)  is,  however,  very  muagor,  and  only 
that  of  Preyer  is  mentioned. 

The  new  tJieory  finds  ita  support  in  a  Rtudy  of  the  anatomical  con* 
dUons  of  the  nrr^oiis  sysUnn  in  diseiufes  tike  scarlet  fevwr,  8b<lom* 
tatl  typhua,  acute  atrophy  ottho  liver,  meningitis  taborcolosa. etc., 
rtdra  are  characterized  by  a  tendency  to  sleep. 

Tlie  symptoms  and  anutomlcnl  d«taili>  are  token  from  ZiemewOD'a 
k^td-book.  In  all  caece  there  is  a  dropsical  condition  of  the  ner- 
*nia  aystem  to  which  the  nuthor  attTlbiil*H  the  mental  disturbances, 
IWacUlly  the  abnormal  tendency  tia  dU'ep. 

Xnother  line  of  ovid^'nce  is  f'utnid  In  the  Htatumontii  of  ScbifT, 
Bavlaai  and  Ranke,  that  the  exuilabiliiy  of  a  nerve  diminishes  with 
the  Inereaae  of  water  In  it. 

Am  to  tbe  source  of  the  water,  some  may  exude  from  the  Telns 
■ad  mxteritm.  but  it  comes  cfaicflv  from  the  chemical  changes  in  the 
tiMBna.  The  water  etlmlnaled  ^y  the  Icidneya  and  fiweat  Klnnds 
•MBca  from  the  art<-riiil,  that  of  the  lunKM  from  th«  venous  bluod. 
Rm  atnoant  of  aqueuui;  vapor  exhaled  is  not  afToctcd  by  the  amount 
lifcAn  Into  the  utomach,  but  by  the  amount  of  work  done.  The 
ttDooa  blood  carrie*  away  the  water  (orm(*d  by  oxydation  In  the 
Hasai  metftbotUm.  Tho  prinelpte  of  hvdrodltTusion  applies  to  lt« 
•ItelnaUoo.  The  percentage  of  water  in  the  venous  blood  Is  less 
ttan  In  tho  tissues,  hence  they  will  be  drained  by  it.  The  water 
WMTad  by  rMptrailon  ia  the  only  part  of  Interest  tor  the  theory. 


308 


PBYOHOLOOIOAI.   I.rTEBATUHB. 


A  •tudy  of  the  tables  of  PottonkoBer  mnd  Volt  «how«  that 
wat«r  reUtiv«ly  lo  tlie  amoant  ot  oxygen  inhalBd  is  expired  dv 
tlw  Dlgbt  thnn  duiine  the  d*y.  The  conelaelon  la  drawn 
oUmiiutioti  (liM>H  not  keep  p«oo  with  foniuitloD,  and  that  mnscli 
matt  re«t  and  tbe  brain  sleep  to  enable  tbe  orgEDiBm  to  remow 
the  accumulatiiiiCHurpluK  of  water.  Normal  steep  la  produced  by 
the  iDcreaee  of  water  to  the  nerve  oella.  Some  nerve  trsctaihre  Ism 
Maked  than  othexB  and  reoover  more  quickly,  benoe 
oerrtiral  activity  and  dreania.  The  winter  and  Bumnaer 
MriniBlit  is  Mid  to  he  due  to  lli«  prtwenve  of  relativelv 
amoonte  ot  aqucoua  vapor  in  the  air,  which  hiudf^n  it*  eUml 
by  the  lutiK^'  "Iiit«lliR^no«<  is  in  invors^  ratio  tn  tho  por«9ntage  i 
watfT  In  thv  brain  and  U  to  be  measured  by  It,  at  least  in  the  < 
or  Children." 

In  oriticism,  it  may  be  said  that  other  toxic  producu  of  acUvi^ 
like  tacUc  acid,  area,  choline  and  netirine,  etc.,  have  a  Teapectabi 
claim  to  altuntion  -,  tbat.  like  otUer  UieorieH  of  Ita  cJaae,  It  falli  to 
notice  the  slgnlflcnncG  of  lht>  oxhutistion  of  cell  materials,  whiok 
Hodge  ban  bhown  to  take  place  in  normal  cell  activity  ;  that  ii  la  by 
no  mvana  ctrtain  that  tliM  lymph  which  QUh  tite  upacee  of  the  coa- 
tracted  cells  is  harmful,  or  that  thurv  in  any  noxiou  foimation  at 
wat^  Inuerve  Qbcrs,  whioh  Bowditch  and  Edos  have  shown  tob4 
practically  unr&tlKabl«i  and  that  it  tails  to  notice  the  prlmaiT 
Infloenee  of  haUt  and  inhibition  npon  aleep,  which  nuke*  slaep 
not  dmply  a  problem  of  phyaiolog}*,  oat  also  of  pHvehology. 

La  MtTJioire.    J.  J.   Van  Bibsvliet,  Protessear  i  I'Univarritf  de 
Oand.     1S93,  40  pages. 

The  author  glvea  a  sketch  of  a  theorv  of  memory.  He  dlnnnssrs 
briefly  th«  modern  viewn  of  the  phyalcal  basU  of  memory  ;  that  ll  is 
the  persiiitence  of  a  movement,  of  a  trace,  or  of  aveodencyto 
movemeut,  iu  the  nervous  system.  He  believes  Sergi's  objeotioa  to 
the  first  tbeory,  that  the  perslatenoe  of  movements  would  bring  on 
•xeessivefatl^n  and  interfere  withsDbaequentimprotielooB,  is  valid. 
His  own  theory  Is  a  combination  of  the  last  two  views,  aiidf 
represented  by  tbe  phrase  traee-diapowition.  The  theory  la  repea 
edly  IIIUMtrati^d  by  this  11kiit<^  :  If  wi^  attach  a  weight  lo  a  wfre 
length  L,  which  slretches  It  tu  the  l»^ngth  L  +  A,  and  then  remove  11 
the  wire  does   not  return  to  Its  original  lengUi  L  unless  perfect 

X 
elasUc,  but  sufTcrs  a  parmancDt  modification  — .    A  loas  weight ' 

A 
later  produce  tbe  elongation  L  +  A,  which  represents  the  degrM  < 
exaltation  of  the  nerve  c«lla  required  for  consdousnesa.  KetentiOBi 
depends  upon  the  plasticity  of  the  ner\'Ous system,  which  this  fifnrtl 
Wpiflee.  Contiguity  and  succession  are  tbe  laws  ot  reprod actio iii| 
Their  phyHloioKlcjtr  hnnlrt  is  the  trnce-diitptmltioii  formed  by 
attention,  whicb  isvssentially  a  nervoua  movement  or  exoit 

firoceedlng  from  on«  to  another  of  rimoltaneoQS  or 
mpresslons.  Kecognltion,  which  is  the  essence  of  memorr ' 
siaeredsaa  faculty  ot  the  soul,  dopends  also  upon  the  traoa-dll- 
posltlon.  Ideaa  which  arerccallcdarecharacterizedby  an  ease  and 
facility  which  new  imprent^iuna  do  not  have.  The  bntiis  of  locali- 
sation in  tbe  past  is  the  di-zrea  of  completenc'sv  nnd  vividness  of 
recalled  images-  The  pathology  of  memory'  includes  two  groaps  of 
eases,  hypermneslas  and  ananuie^U.  Thcae  are  due  to  pnysiolog- 
loal  iuUuenueB  which  weaken  or  excite  the  nervous  Uasae,  Just  Uj 
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J  tb«  wire  makes  the  reauislto  elotiKaUon  L  +  A  more  ooay, 
I  eooUsg  It  makes  it  mora  oifBcult. 

Myli  admirably  ole&r,  but  Is  chiefly  of  poptUor  iatorost. 

Ldkrc  Tom  HypnolunuM.    Pkop.  H.  OsBHOTElXEnt.    1883,  pp.  02. 

fUa  really  adds  nothing  to  what  all  iiit«n:(tUi<l  know,  but  omlta 
■OCb  o(  chief  inutoriance  for  hla  purpo««.  It  is  mwtt  BurprlAlng 
Ibat  no  meotion  saoold  be  made  of  tlie  new  movement  in  Swedm, 
wbicb  biM  added  a  practical  otilixatlon  of  ^eat  therapeatlo  valae. 

By  B.  Hart. 


and  UeamerinH  and  the  Seio  Wiidtcrafl. 
'London,  16S&,  pp.  1S2. 

TUa  ooUecUoa  of  papers  and  addreasee  la  aeiuifttionaJ  and  auy- 
lUns  bnt  thorough  or  ayatematic.  Hie  author  bae  eutfered  (or  hla 
MlBMt  la  theae  phenomena,  and  claims  to  have  read  everything, 
Int  he  makes  no  mention  of  Bemheim;  tliinka  Charcot,  whose 
'Itii M  statea"  are  now  abandoned,  ha8  done  the  best  work;  knowa 
BOfiUac,  (hat  we  can  iufcir  from  his  pages,  of  the  HoieiUlDc  work 
BOB  U>e  anbject  done  la  Qermany,  in  Sweden,  etc.  W«  affree 
Wwb  him  concerning  Luys  and  expremed  five  years  ago  the  same 
eoodnaton  in  this  journal,  and  only  find  the  iiiitlior  iiiilnfarmod. 
Bibook  abowa  bow  liUle  baa  been  donu  in  England  iijiott  thb  nub- 
ject.  All  he  aaya  from  flrst  to  laat  Is  belated  and  thrice  told  bo  ail 
[leTcbologiata  who  are  vcreed  in  modern  psychiatry. 


an  pp.  8to.> 


By  David  Javnb  Hill.     (  Maomiilan,    ISflS. 


The  aathor  hopes  to  rehabilitate  philosophy  by  giving  It  a  eoian- 
I  tUc  (oundatiou. 

"The  problem  of  scionoo  is  novi-r  ontological,  bat  descriptive;" 
[lad  "ootoloKj'  is  as  little  a  problem  for  pliiloeophy  as  It  is  for 
■tanoe,  for  l£ere  ia  no  real  problem.  .  .  .  Wbnt  we  aeeh  is  to 
knew  the  phasea  of  being  and  to  unify  th^m  by  discovering  a  oon- 
Hnlty  among  phenomena  which  shall  render  Iheiin  onv  lo  icitelU- 
jmrn  a«  tht?>  nre  one  in  realliy''  i  p.  13). 

Tbe  anchor  dlaapprovea  of  Iletc^rH  absolute  Ideatlam,  and  at-trlb- 
atsa  Mr.  Bpeooer'a  difficultlwi  with  the  unknowable  to  the  fact 
that  Us  melhod  was  synthetic  rather  than  gonctic.  "  The  genetic 
BStbod  ....  oonaiaUi  In  referring  every  fact  to  Ite  pTaoe  In 
Iha  serlea  (o  which  it  belongs."  The  boolc,  thvrvfore,  consfsUi  of  a 
HiIm  of  tdenUflo  thooriee  about  tbc  origin  of  matter,  life,  con- 
■doQiTt— ,  win,  morality,  et«.,  which  the  autlior  atfil^s  in  euoocssive 
ahapten,  nmply  and  clearly  enough,  but  without  doing  verj-  muob 
u>  ud  one  In  choosing  lii^twi^im  thi^m  when  sovemi  oonDlot,  orto 
(how  tbsir  metaphysical  signiflcunce.  But  in  spite  of  his  protest 
iplnH  ontology,  the  author,  like  all  the  other  wTltern  who  have 
■M*  tho  same  protest,  enters  the  rorbldden  Held  Nn<l  ntt^^mpta  to 
gMhartba  forbidden  fruit  hv  Iho  same  old  forbidden  onlologlpal 
■atbod,  thoogh  tills  method  Is  only  ver)-  partially  and  inadequately 
ipfBed.  He  states,  for  example,  that  the  dee[it<j4t  liiHlght  into  the 
MMBtial  nature  of  "matter,"  "force"  and  -'viicrg>;"  is  to  be 
band  in  oar  own  acte  of  will  (p.  203;,  that  inorganic  proooasea 
imcaent  "habits  of  the  universe,"  and  that  "the  universe  as  a 
WMle  U  Lbc  expresalon  of  n  'will*'*  (pp.  397,  mn}.  That  "the 
j  iMnate  ends  towards  whieh  that  will  la  directed  "  coiild  not  have 
.  bMs  "Immedlatoly  attained  without  ths  intervention  of  a  long 
I   nriti  of  Intermedlarlea,"  the  author  seems  to  regard  as  safDclently 
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proved  bj-  the  mere  (act  that  the  endn  ol  human  beings  (who  ei 
In  a  aaiveriM  nlrwuly  maclo  by  aootlmr  t>oiiiK)  are  realised 
through  pnwnMBivc!  trstufQrmntion  (p.  363).    Tbo  aatbor'it  doct 
of  persoiiallQr  r«0t(i  upon  the  general  "monlsUc"  aammtption 
mSnd  and  matter  tue  diOcranl  MpecU  of  x  anlUry  being.    U  it  i 
(oUowa: 

*'  The  geneaifl  of  a  p«reonal  being  oonsiatfl,  then,  not  in  the 
nmtrntion  of  pbytilcal  force  Into  paychlo  atateB,   aa  mater 
i>eprMent«,  but  in  llio  concentration  and  unification  of  preCxIi 
pijrohlo  vil«mi5(it«,  which,  in  tbeir  isolation  orw  uucouBciuua,  int 
consoioaB  ladi\-idaBl.     >ow  my  thetiUi  Is  nlmply  thia:     Conaclon 
nemla  a  complex  pheiionifiiion,  not  a  niniple  Htal>e.     iciitniadei 
of  elementa  or  factors  which  become  cooHciomncaa  in  their 
bab  are  not  Donacloiuinosa  In  tholr  Isolation.    .    .    .    The  pajc 
aapoot  of  a  single  braln-oell  in  not  a  oooaoioaaneaB,  bub  ttie 
aapect*  of  a  grv»t  miiiir  cvrcbral  c«Ua  oiUflod  through  th« 
uiut}-  of  an   orgnniiicd   brnta,  beooou  ft  oonadoiUBOSB "  (p.^ 

What  these  unconacioue  psyohSfl  elenionts  are,  or  bow  he  ki 
that  they  exist  at  alt,  or  how  the  organic  unity  of  a  brain  oan ' 
tham   into  ii  coiiatnoiuntwa.   tho   author  doeH  not  uzplain. 
trouble  with  a  "  genetic  philosophy  "  la  apt  to  be  that,  as  long  i 
la  genetic.  It  In  not  phlloaophy,  and  aa  toon  a«  It  becomes  phllc 
It  Decomen  uncritical  and  Haiwrflclal. 

H.  A. 

IHPBOVKKKMT  AT  LBIPZIO. 

Former  membera  ot  the  Srst  "  Swalnsr  tOr  «xp«rimeDt«U« 

chologtc."  will  e«aily  recall  the  npperfltmy  of  the  grimy  "convik 
with  iu  irregolar  enlte  of  rooms,  In  which  Profeoaor  Wundt 
fONterod  the  early  growth  of  our  mik'nctv    ThoHC  iiiiartors  a 
among  the  things  %at  were.      A  modern  edJQce  will  soon 
the  site,  and  may  podslbiy  afford  room  tor  the  paycbologlcal  lat 
tory.        Meantime    Profemtor    Wundt    hae   taken    rtiTug*    In 
" Trier ij»chca  Tniititut,"  lately  renovated  for  the  occommodatioD  | 
branches  that  were  taught  in  the  demolished  con\'lkt. 

The  preneiit  auditorium  Is  Inferior  ti>  the  old  oue;  it  l»  di 
and  the  ceiling  i»  too  low.  But  the  institute  proper  haa  goinodl 
the  transfer.  Ibeomprisee  tenroome,  all  of  whico  oiteo  on  a 
rfdor,  a  plan  irhlch  does  away  with  the  inconvenieBoe  formerl; 
of  passing  from  room  to  roonij  nt  the  risk  of  disturbing  the  wc 
The  improvement  is  most  evid«nt  in  the  position  of  the  T 
which  can  now  be  reached  without  the  trouble  of  rupplog  i 
a-do2en  doors.  Of  Cho  othnr  rooms,  two  have  been  aet  Kf 
the  pTofeesor  and  hia  assistant:  each  of  the  remaining  SSTMJ 
devoted  to  a  special  class  of  woric,  and  furnished  with  appropg ' 
apparatus.  The  dark  room  Is  counitlitrahly  bettered  by 
arrangement,  and  the  centering  of  battoricfl  in  a  i^nsle  npartneB 
from  which  all  currents  can  be  mauaged,  avoids  troablesome  inM 
feronoe  and  loMs  of  time.  Add  to  these  tealureaa&ne  exposur«] 
every  direction,  and  c«rtaiu  provisions  for  comfort  which  notei ' 
a  psychologist  can  forego— if  the  combitl.^tion  ia  not  perfeet 
certainly  justifies  the  remark  of  Dr.  Kuipe:  "More  aolti  _ 
quortertt  could  not  have  bneii  aeeured,  hod  ihey  been  planned  i 
fioc."  B.  Pad 

In  the  paper  uitnn  "Rhythm,"  published  In  this  number  ol 
JOUKNAii,  It  was  BtaU-d  that  fiUfltidncd  speech  with  children  ahl 
became  rhythmical.     In  support  of  this  proposition  we  hava , 
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It  tlie  lollowinz  observatioiu  in»da  upon  children  by  pupils  at 

J8t*t«  Normal  Benool  at  Worcester,  Haas.    Far  the  nae  of  cbese, 

[are  lodsbtod  to  th«  klndnem  of  Principal  E.  H.  Ramell: 

J  mgo  three  yean,  had  an  oltler  brother  who  went  to  iwhool. 

raranlnc  B.  beaid  thla  oldor  brother  stndyinK  hla  arithmetic 

■od  repeatlnic  the  rule.  ''  Reduce  the  nnmbera,"  etc,    Tha 

hdajr  B.'b  mother   hcnrd   tiim  tAlklgg  u>  himtwlf  nnd  Biiyliiie< 

lODoe  it  by  frees,  an'  toore,  an'  soTons.  an'  oiQcH,  lutd  »qa(?czo 

Em  ti^t  na  yoa  can.       Evidently  we  have  cere  a  perfect  rbvtbm. 

iJVbm  tfae  child  atterapu  to  repeat  th<>  rule,  and  l)eins  ^^olded  only 

Ihlaown  trnpoLoea,  he  eelecta  jost  those  words  thtkt  nill  entlafy 

I  xbrtlunlcal  Impolae. 

a>ge  three  yean,  heard  the  other  children  repeating  the 
"at  iaaantation  rhyme  said  when  they  wem  al)ouL  Ui  jiimp  or 
"Onetobef^  two  to  show,  three  to  mske  ready,  and  toor 
'^  WbenO.  attempted  to  aay  thU  to  her  mother,  tihe  mid: 
bd^gytoahow,  two  forty  eo  ao."  The  child  hfui  not  only 
t  the  rh\-thin,  but  also  the  rbyme,  and  made  bcr  roproductloa 
I  ot  a  fairy  meaHure. 

mga  toQx  yoara,  watcbvd  very  atlentirely  ber  mother  mnking 
Tbe  foUowias  day  abe  came  to  the  obeerver  nud  com- 
to  repeat  what  proved  to  be  tbe  recipe  for  the  cnke  which 
I  hk4  Men  ner  moUinr  mnking;  the  day  before.  SityK  she :  "  One 
I  iM'tpoopfol  of  sugar,  one  cup  of  molaasea,  a  apoonful  of  oream  of 
,  ttda,  a  UtUa  salt  and  some  Ttoagar." 

Hm  rhythm  la  not  ao  clear  aa  in  the  previous  ca«e«,  but  it  ta  im- 

'  Iwijbla  to  read  ber  words  without  reeling;  more  or  less  clearly  the 

ihfthmlcal  Impnlte  whloh  solded  the  child  in  tlie  selection  of  her 

nrda.    ^e  sobjecte  from  which  nhe  h»d  to  select  tier  words  were 

,  A-adapted  to  rhytbme,  nnd  It  ia  on  this  account,  wo  believe,  that 

~  irtiythm  ia  not  »o  perfect  as  In  the  prevloiui  caaen. 

Thaddbub  L.  Boltoh. 

>  la  generally  known  that  Pinel  and  Esquiral.  who  originated  tbe 

nattc  atady  of  liuiaidty   In    France,   adopted  the  systemaof 

laod  Coomllao  aa  tbnr  bauLt;  Mutt  nrii-!«in);er  followed  the 

pfay  of  HerbarL  although  with  slightly  Iosa  fidelity;    that 

JacksoQ  and  Mercier  follow  Herbert  Spencer  fn  their 

■  of  not  only  epilepsy,  but  of  Inimiiity  generally.      In 

ialeo,  the  inflii«nco  of  IldrbArt  pervndos  and  completely 

Mvly  all  that  has  been  QTitten  In  Oermany  coneermnf:  the 

'Of  pnmary  education  Hcarcely  leiiit  than  did  Hegeliun  ideaa 

■te  theories  of  liighcr  education  in  tlio  (Uys  of  their  osoend- 

la  thla  country  and  In  England.  Spenoerfan  Ideofi  seoni  just 

'  likely  to  be  no  leaa  controllltie.     There  l»  much  eAidence  that 

I  tide  la  now  taming  and  that  the  stiiily  of  children,  the  brain, 

I  aod  bwaolty  la  giviiig  Its  conoopte  to  philosophy. 
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A  Nbw  xtm  SiXTLS  Mbthod  fob  Cokpamko  tob  Psbcbptioi> 
OP  Rats  of  Hovsmbnt  iv  the  Dirbct  and  Indlrbct  Pieu* 

OP  ViBJOJJ, 

While  Bitting  in  my  room  last  wlober,  my  attention  waa  attrscUd 
by  the  imaee  of  a  awioeiaf;  lamp  in  tbe  mirror,  and  It  then  occurred 
to  ms  that  tiCT«  wa«  a  ulnipla  method  tor  comp^ng  the  perc«pticiii 
of  ra.t«  In  tho  din>ot  nnd  Indirect  fl«lcl«  of  -rieion.  ftook  a  poMtioi 
where,  by  looldnB  directly  at  the  image  in  the  mirror,  the  Image 
from  tnfl lamp  it«eir  tell  on  the  indirect  fleld  of  ^ialon.  I  th as  hid 
exactly  th«  name  nitv.  luid,  providwl  that  I  placed  myseir  bo  thil 
my  eye  would  bo  near  the  gla«a.  almost-  the  same  extent  of  more- 
ment  of  the  ImageH.  The  experiment  at  tliat  Ume  was  roughlT 
msdOi  but  it  nhow(«l  ultiarly  the  vrell-known  (aot  that  of  two  oqui 
ratea,  tho  one  eccn  in  the  iiidin>ct  Hold  sooma  to  be  the  more  rapid, 

I  have  since  tested  the  method  under  more  favorable  oItguig- 
atancea,  and  offer  It  as  a  simple  demonstratlonal  method:  Take  > 
amall,  olear  mirror  and  arrange  It  in  the  modian  plane  immedlat«l]r 
between  the  eyes,  so  the  eye  of  the  obser^'er  may  be  near  tlie  tigt 
of  It.  Make  a  pendulum  of  a  small  string  weighted  with  a  lead  ball 
and  place  it  at  not»t<  dintani^e  away,  but  nftir  virioutth  to  the  pitet 
of  the  mirror  to  make  an  arkIv  of  ihtIihph  twenty  or  thirty  degr«« 
with  it.  Swing  the  pendulam,  not  too  for,  nor  too  fast.  In  a  Sne- 
tion  pt'nwndlcular  to  the  plane  of  the  mirror.  If  the  obsorver  ao" 
dtrcc-ta  tiiii  eye  toward  noniv  \>axt  o(  tho  arc,  through  which  U>* 

Seudulani  ewingw,  so  that  tho  image  of  the  movinf;  ball  will  tfo« 
10  point  of  eleareat  vision,  the  image  from  the  mirror  will  (all  on 
the  indirect  fleld  and  the  two  ratei  oan  h«  easil}-  eomparod.  TM 
foUowlog  diagram  will  perhaps  help  to  afaow  the  arrangement: 


.    B 


I  KcM :     y  ^  pMlUna  of  Uin  pwi^iiluni;  p'  =  poaltion  of  Imiir*  a*  smls 
tunon   R  =  poalcloD  of  rlxbt  cr«,  ui4  R'  of  the  left;   M  =  talrror.) 

It  will  be  well,  perhaps  in  moet  caees.  to  cover  the  hall  of  the 
pendnlum  with  white  paper.  It  should  i>e  noticed  alao  that  tbe 
OBokgroood  ehould  offer  no  distraction  to  the  aCtentioa  as  eoonM 
of  error  for  the  judgment. 

The  apparent  dlfforence  in  the  ratee  will  be  i^eater  when  tbe 
observer  dlreota  bis  eve  toward  the  pendulum  hM-auiM:<  the  Image 
fram  tbe  mirror  wilt  then  fall  on  the  temporal  side  of  the  retina, 
which  la  less  sensitive  than  the  nasal  lide,  eapeoially  in  an  observer 
whose  eyes  are  deeply  set.  P.  B.  '^"BtiT  sB 
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BTUDIKS  IN  THE   PSYCHOLOGY   OF  TOUCH. 


Bj  P.  B.  VatstLAft,  Fvliow  la  Ptjchology,  C1»rk  Unlverd^. 


/.     Pfj/efioh^  (tf  Touch  in  General. 

U  tlie  nen'oim  moc^anlam  of  the  body  could  be  viewed, 
>put  from  the  rcet  of  the  Uxly.  viUi  atl  tben«rve  trunks  and 
kuufaes  tn  ttitu,  the  rorm  of  th«  Itody  would  be  duplicated  in 
to  externality   by  the  network  of  nervous  fibrew  and  lila- 
MKltB  which  ramify  and  f>cnctratc  every  part  of  the  aurfaco 
(■(  the  body.     U  i.s  believed  that  each  onu  of  these  fibres  or 
laments,  however  fine,    itonnects  directly  with  the  DArvons 
*entre.  and  that  whatever  BtimiiliKi  ih  receiveil  by  each  is  car- 
ried to  the  eentre  over  independent  fibres,  and  that  no  transi- 
[Uon  of  fltimulDs  from  one  fibre  to  another  is  posHiblc.  however 
ly  they  may  bt;  placed  tof;u(hiT.    Not  only  is  the  isolation 
ms  perfect,  bnt  if  a  fibre  be  broken  or  cnt,  thero  can  Ix  no 
'urthcr  c-ommDniration  efitablishe^l  between  the  part  of  tha 
•oriaoe  where  thi8  fibre  is  att^iched  and  the  nervous  oentroa 
datil  ttie  distal  portion  in  n>^o»(>rat«<).     II  the  nerve  trunk  be 
knbmlUcd   to    uiecbiiuirjil    pnvssure,  the    eommimi cation    ia 
iKvcr«d  bo  long  as  the  pressure  contlnueti.      Thun  the  whole 
tailaot  of  the  body  ia  in  more  or  less  complete  independent 
MDiMctioD  at  each  point  with  the  higher  centres,  and.  as  we 
jllalltM,  this  indejwndencc  in  stnietnre  is  necessarily  followed 
ttijr'BliD^f  iDdependcnoe  in  function,  whereby  the  great  di(- 
ImaoM  In  local  discriminative  ability  have  arisen  and  tlie 
'  TCdUlonft  are  fami.shed  for  farther  dermal  education. 
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One  of  the  first  thinpt  to  notioo  anil  probably  tixe 
Btrlking  fact  in  (he  stuiy  of  the  skin  as  a  sense  organ,  i» 
gTf-At  diflerence  in  its  extent  aa  compared  with  Mie  ot 
otipinKOf  HL'usc.    rr  the  sensitive  eiurfaceA  of  all  tht- other  i 
orjrans  were  spread  out  iti  dirwt  conliwt  with  the  outer  or  of 
jective  world,  tlio  whole  of  tliese  taktm  toj^cther  would  scar 
equal  the  surface  ot  the  palm  of  the  hand.     Though  of  roi 
this  com;>arison  must  of  □ccessil'y  be  crude,  for  each  otf 
»en»itivi;uir«H  is  measiinMl  by   wholly   difiereut  Ktimulj 
these  are  incominensumhle  with  rp^prat  to  each  other.     SC 
when  it  is  called  to  mind  that  eye,  ear  and  nose,  with  all  tli4 
special  adaptation,  are  but  ''specialized  dermal  c^Uh,'' 
oomparit^on  in  not  wholly  without  value.     J<'nrt)iermore,  ei 
bryology  ti^aobf^n  that  not  only    are   Ihu  ^i^nse  or^ni?   thi 
developed  from  the  skin,  but  that  the  whole  ot  the  brain 
the  spinal  cord  are  infolded,  and  developed  ectodennio  eel 
The  Influence  of  this  fundamental  connectiou  bi;twi«n 
higher  centres  and  the  skin,  may  be  mucli  more  far-reschi 
than  psycfaolof^y  has  yot  thought.      There  in  n(  least  a 
gestion  ot  the  ntmost  importance  in  the  philogenetic  rels 
of  the  skin  and  the  nervous  centres.    Some  have  dared  to  hi 
that  the  obj estivation  of  the  subjective  states  may  hvm  hal 
»  nail  (wisnl  biisis.     But  it  is  safer  to  wait  until  biology, 
least,  hai%  more  to  say  on  tliis  point,  before  making  assertic 
the  proofs  for  the  trnth  or  falsity  of  which  are  still  hidden  , 
the  abyss  of  our  jgiionmee. 

Then,  too,  the  skin  is  situated  aud  conditioned  unlike  any  ot 
of  the  sense  organs,  in  that  it  is  tnme<l  in  all  directions, 
other  sense  orfrana  are  more  or  leas  directed  toward  the  front 
and  at  all  times  are  limiterl  to  a  part  even  of  their  immediate 
environs.     In  a  large  measure  this  limitation  is  not  true  ot 
the  »kin.  tlioii(ch  of  coursv  certain  uct-ommudutions  of  hand 
and  body  are  habitually  mault;  to  facilitate  and  refine  pere«*p- 
tion  throujjh  touch.      As  a  sense  organ  the  skin  Is  much  le«d 
specialiitetl  than  any  of  the  other  sense  organs.      Its  range  9 
not  only  larger,  but  it  takes  <-ogniuinee  of  tJie  more  fondamen- 
tol  properties  of  the  material  world.     Our  eyes  are  useless  in 
the  dark,  our  ears  are  withont  valae  when  there  are  no  vibra- 
tions in  matter,  but  the  conditions  of  touch  remain  so  long  as 
there  is  objective  existence  at  all.    The  skin  is  the  mother 
sense  and  out  of  it,  all  the  other  senses  havn   been   derived. 
fnx«  biolo;:ist.s  tell  ns  that  the  eye  is  only  a  developed  sensor/. 
spot  of  the  skin,  and  Preyer  '  even  goes  so  far  as  to  say 
as  a  Itasis  for  tiie  fact,  we  are  constantly  sjteaking  of  the  qni 
ties  of  things  seen,  in  terms  of  qualities  only  felt,  such  aai 


'  Plluger'e  Arcti.  1881,  p.  76. 
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color,  a  coM  sbado,  etc. ,  that  the  sense  of  sight  was  de- 
loited  ont.  of  tli«  sense  of  temperBture. 

U  we  take  the  amo>ba  or  auy  of  tbe  sitnplor  forms  of  life, 
cao  readily  see  that  their  whole  life  must  depend  on  the 
ttnd  of  reartionn  tlicy  art?  promptt«l  ro  make  through  skin 
frwption.  The  whole  fiiirfa<*e  of  tbe  bodies  of  bucU  organ- 
pre9«Bt8  to  their  environs  a  sort  of  iHflnsed  touchiness. 
kppan-ntly  not  more  diffen-ntiiiCed  lu  one  plueu  tliaii  another. 
^ey  are  all  eye  if  they  see  at  all ;  all  ear  if  they  tear,  all  nose 
they  smell.  Wh«ri:vcr  they  toiirli  a  particle  of  eiterior 
they  need  no  further  adjnslmeat  to  know  ic  as  far  as 
lia  possible  for  them  to  know.  There  is  no  parallel  to  this 
any  of  the  other  sennes.  Aft  Aristotle'  has  said,  we  van 
ive  an  animal  without  eyps,  withont  the  sense  of  smell,  or 
or  hrarirti;.  but  all  must  havr  the  nt'-fint)  of  touch.  In 
il  is  only  the  few  in  eomparison  that  have  any  other 
than  touch.  With  thii<  primordial  and  iar-reaching 
iDQtion  of  touch  la  mind,  let  uit  examine  the  proi>erties  of 
[bodies  known  to  man  through  the  senses.  Perhaps  this  can 
!  more  quirkly  (lone  by  oxehiding  Ui«  proiwrtica  of  objects 
fderived  from  or  through  the  other  senses.  Through  the  eye 
'get  color  and  motion  and  perhaps  an  indistinct  (until  cor 
and  helptKl  by  the  other  seuMCs)  uotton  of  di.stanee. 
the  ear  only  sound,  or  vibnttions  within  wrtain  limits. 
fT«r  the  nose  odor,  and  for  taste  certain  chemical  Htimuiants. 
I  Alt  the  reat  of  our  mental  lumber  has  come  through  the  skin 
|illtier  directly  or  indirectly.  If  we  were  asked  to  name  the 
permanent  and  mottt  important  proporticti  of  iKudics,  we 
I  not  go  out  of  the  realm  of  toach.inelnding  the  so-called 
le  sense,  which  is  largely  skin  sense.  We  would  name 
t,  weight,  temperature,  tenacity,  oompreseibility, 
ronghness,  etc.  It  is  easy  to  see  that  these  are  the 
icnlals.  We  can  caAily  Ix)  deetrivcd  in  irolor,  Imt  not 
"■0  with  hardness.  Certain  interprelations  o(  odors  are  very 
laigcly  dne  to  the  personal  factor,  but  weight  does  not  exist 
m  a  variable  except  in  decree.  M'e  have  sUtiidiirds  fa«t  and 
nact  for  detormining  weight,  resiRtancc  or  rohpsion  of  bodies, 
Wt  not  for  tbe  strength  of  their  odor  or  the  shiidcs  of  tboir 
(Olorw.  We  do  not  si^eak  of  a  person  as  abnormal  if  his  ear 
t»  not  discriminative  tor  great  difference  in  tone,  but  we  con- 
iMcr  him  abnormal  it  he  could  nob  distinguish  thousands  of 
rariationa  in  location,  in  quality,  in  temp«nitare,  etc.,  of 
•b^ecte  through  touch. 

Then  again  It  is  perhaps  helpful  to  see  that  the  other  st'nses 
I'eprad  hirgely  oo  the  skin  for  proof  of  tbelr  assertions  as  to 

iL'rBroboIoKy.  WalUce's  Trau*.  p.  87. 
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the  more  important  of  their  sctiTitiee.    Weooin«to  ja<li;6] 
form  by  the  eye,  hut  ve  are  in  oonstfinfc  need  of  tacniaJ  io« 
urementA  to  correct  and  prevent  misoonception.    Donl 
Thoma-s  ttuis  becomee  a  sort  of  tyi>e  for  reoiiats,  all  of  vrl 
insiiit  on  tlie  mOHt  rwrtain  proolK  and  ho  rely  on  tlie  Langil 
&.S  Mr.  Frascr  '  says,  in  bia  sufi^cetivc  e&say,  "In  th« 
ol  the  nnretlective  bat  practicnl  thinker  the  qnestnon.  '  Wl 
do  yoii  mean  by  a  real  world!'  is  of>enly  answered  aud  wi 
out  biaa  by  saying,  '  It  is  a  world  tliat  we  can  touch.'  " 
oan  be  pemuadi^l  that  tbe  objiH*t  lie  mca  iK-fon;  him  is  illnsoi 
but  if  he  is  nllovcNl  to  stretdi  forth  hia  hand  and  ran  tonci 
and  (eel  it  there,  the  laet  remnant  of  donbt  as  to  its  real  ei 
u-nee  will    have  tied."     Vei-y  rarely,  if  ever,  do  you  see 
(nkir  or  sleight  of-haml  performer  practicing  hia  tricks 
to  deceive  through  tlic  special  sciiset*.     Indwxl,  the  phr 
"slel^ht-ol-band''  may  have  tor  its  earlier  psychological 
the  meaning  nov  best  rendered  by  slighting  of  the  hand. 
Johniinn'K  n>ply  to  the  Itprkeleyaji  philosopher  who  presi 
him  with  his  idealism,  was,  as  everybody  know8,  "Throi 
brick  at  him." 

Thiit  fuudanioutal  and  deep  lying  signi&canee  of  poreepti^ 
through  touch  is  seen  in  the  commonest  words  Laving  f< 
their  import'  to  know  : — perceixie  means  to  take  thorongt 
or  to  take  hold  of ;  concave  has  for  its  fundamental 
original  meaning,  to  take  hold  of  things  together  ;  apprrhn 
in  to  cat^h  hold  of  ;  eomprthend  meaiiR  only  to  catch  hold 
more  than  one  thing;  undentan'i  means  measurement 
things  by  letting  them  rewt  on  yon  ;  we  accept  a  thing 
tally  whou  wo  take  hold  of  it.  The  modern  slang  pi 
"cat«h  on"  illustrat-es  this  same  tendency  to  coin  terms 
ignating  tnlellectual  activity.  And  if  the  theory  1»«  true 
slang  is  a  linguistic  atarisra,  this  l&sC phrase  is  fnll  of  psyc 
logical  signiScance.  Just  what  the  full  meaning  of  this  strol 
tendency  ia,  perhaps  docs  not  fully  appear,  yet  It  is  eertal 
significant  in  preserving  au  early  and  for  that  matter  an  iuhf 
ent  thporj-  of  indisputabhi  knowlcdgt-.  '"  Why  tonch," 
one  writer,  "the  simplest  and  earliest  Rense,  should  in: 
higher  forms  be  more  than  any  other  sense  associated 
the  adv:ini*e  of  intelligeoce,  i^  due  to  the  tact  tJiat  tactu 
imprcRsioue  are  those  into  which  all  other  impreseioat 
have  to  be  translat^l  Ix-fore  their  nieanin]|!;  can  be 
known.  It  is  certainly  true  that  a  highly  elaborate  tactnal 
apparatus  comes  to  be  the  uniform  accompaniment  of  superior 
inteJligence."     As  luia  often  been  ttaid,  the  skin  U  the  bot 


'FByofaolcwlcal  Foandution 
FSycH.,  Vol.  rV.  No.  8,  p.  429. 
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dary  lietireen  the  ego  aud  the  oon-e^o  ;  that  all  that  ia  with- 
in is  snbjMTt,  nti<l  wittiont  i.H  otjji*c:t.  Bo  in  toitoli  wt^  come 
nearer  to  the  "thing  in  ilseU,"  it  you  pl(^a86,  than  through 
the  raediam  of  any  other  of  the  senses.  We  cnn  not  smell  a 
thing,  bat  only  the  puteonit  partieleH  f^veu  ofl  by  Uie  thing; 
wo  con  not  come  into  contact  with  a  Ihiwj  through  visioo,  but 
only  with  tin;  vibrations  of  i-ther  which  are  railiatwl /m/n  the 
thing  ;  iu  tast«  puro  and  simple,  we  aro  made  cog^DiKant  only 
of  a  thing  after  it;^  dissolution,  and  not  of  the  thing  as  a 
whole.  So  tbtre  rumpH  to  Iw  It^NK  n*«d  of  interpretation  in 
the  casoof  skin  perception  than  in  nny  other,  and  so  Ic&s  op- 
portunity of  illusion.  Spenlcing  of  this  point  Sully '  says: 
"Tactual  p*reepllon  Id  so  far  as  it  is  the  roeognitiou  ol  an 
object  of  a  certain  size,  hai-dness  and  distance  from  our  bodies, 
iavotvcH  the  \esk»t  dfjinn;  of  interpr<!tabiou  and  !to  offfrN  little 
room  for  error ;  it  is  only  when  taetnal  perception  nnionuts  to 
reoognitiou  of  an  indiTidiial  object,  clothed  with  ttecotidary  aa 
well  as  primary  qu»litivK,  that  an  opening  tor  pulpu.ble  urror 
oocora," 

Herein  lies  a  pf-^iajrogifal  principlt;  far  too  itifrciinently  nsed. 
In  the  years  of  childhood  we  feel  the  world  of  sensitive  ap- 
pearanoes  nearer  to  ns ;  we  live  immediately  with  and  in  it; 
there  u(  an  intimate  bond  of  living  dependence  which  united 
us  to  it,  ami  which  is  only  broken  when  wo  are  removed  from 
oontajct  with  thin^.  The  biook  to  the  boy  witli  bis  pantaloons 
n>ll«l  up  and  tlm  wftl«'r  gurgling  around  his  legs  is  far  more 
n  brook,  far  more  i«il,  than  to  the  p04>t  who  only  hears  its 
gargle,  or  fif^-»  it  sparkli-.  TIuh  cIoho  and  tntimalt-  relation- 
iibi|)  between  subject  and  object  which  we  get  through  touch 
bae  led  men  to  say  that  if  the  facts  of  physiology  wei-e  rightly 
btcrprclotl,  th<\v  would  lead  irresifitibty  to  thecondusion  that 
Bmsacion  is  not  confined  to  the  brain,  l>nt  is  spread  over  the 
Tbole  sensory  system.  Wherever  there  is  a  seofiory  nerve 
tiiere  may  be  a  sensation. 

Johannes  Miiller  Miid:  "  We  do  not  :utsert.  that  the  mental 
lirincipb^  Iiuk  it«  kciiL  in  tlie  bmiu  alom;.  It  is  pOHKJbb^  for 
(he  mind  to  act  and  receive  impressions  by  means  of  an  organ 
ol  a  determinato  fltrnoture,  and  yet  be  present  generally 
throughout  the  body.  The  mental  principle  or  cauKe  of  Uie 
araial  phenomenii,  tJie  conc!vpt.iuii  of  idejut,  thoughts,  etc., 
tan  not  bo  confined  to  the  brain.  It  exists,  though  in  a  latent 
rtate,  in  every  part  of  the  organism."  Or  as  Isaac  Taylor 
did:  "  The  mind  Is  not,  as  we  suppose,  the  prisoner  of  the 
Ulic  story,  but  Is  the  oocupaut  at  large  ot  the  entire  animal 
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organisation,  actint;  in  ijm'Ji  part  of  the  structure  according  to 
the  pDrposeof  each." 

If  we  ooD&ider  carefully  the  probable  value  of  double  cota- 
neou!4  aensutiou  to  a  child  in  pviug  to  il  the  basis  for  a  sep- 
aration of  tht>  p}:o  iinti  non-<?i;o,  wi<  ftlmll  (w«  vitliuut  doubt 
that  this  Kimple  ami  oft-r«p«-'Rt:i.»1  cxiicriMUVv  is  ot  f ar- reactiiug 
significance.  %VLen  a  child  first  takes  hold  of  isomething 
external  lo  itMelF,  it  there  be  but  a  ginglo  eeosalioo  or  SE^t  of 
seuHotious  fused,  there  would  uot  of  oecessity  grow  up  a 
notion  of  otJiem<>s«.  But  it  seems  to  me,  thm  baHiH  for  otile^ 
ness  has  it£  origin  in  the  double  sensatious  it  receives  vbca 
it  tonclies  and  handles  its  own  body.  If  it  takes  its  foot  in 
it«  hand  then}  are  two  wholly  difltr^^nt  sMtts  of  KHusationti  pre- 
ecnted  simuluiaeowsly,  and  bt'caiise  ol  their  nnlikencas  tlcre 
must  come  a  fwling,  or  conscioosnesH  of  otherness,  which  in 
no  wise  could  eotiio  tiirou{;h  any  set  of  sinj^lc  impressions. 
Later  in  life  we  come  to  use  tlie  special  seDses  more  and  more 
and  the  ttkin  sensatioas  are  left  to  form  ttte  greatcttt  part  of 
the  semioonseioas  state.  When  vc  stop  thinking,  and  just 
jixt,  «e  Qnd  onrsolres  in  a  flood  of  sensations  coming  from 
1^  skin.  While  it  is  in  a  uieasiiro  triio  that  we  aro  accus- 
tomed to  nej;lect  all  of  theee  sensations,  notwithstaodiDg  tbey 
are  iwuring  themHclves  in  upon  us  ami  in  no  small  measure 
coDHtllutft  tbo  mood,  afloct  the  t«mporaujcnt  and  put  the  at- 
tention in  a  state  of  uneasiness  which  demands  and  requires 
more  stimulus  to  prevent  mind  waudt^riiii;;  liiuu  when  tlie  KUb- 
conecious  is  minimized.  *'We  are  mostfally  conscious,"  eaya 
Bastian,  "when  we  aro  most  receptive  of  external  impressions, 
and  wc  lapse  Into  a  completely  or  partially  unconscious  oon- 
ditioo,  when  the  advent  of  such  impt-essioua  is  for  a  time 
pn;v«nt<Hi.  or  when  we  are  intciisely  ulKtorlied  in  some  train 
of  thonght,  that  is,  when  tlie  activity  of  other  portions  of  the  , 
cerebral  heniisphei-es  in  some  way  dwarfs  or  ellipses  tlMl  ofll 
the  senHOrial  rvgioiis  proper."  V 

It  is,  to  say  the  least,  an  interesting  notion  of  Lotze  ■  tliat 
whenever  we  brinj;  a  for<;tt;n  l>ody  iu  i^iituct  with  the  Kkin. 
the  eonsciousncfis  of  our  personal  existence  is  prolonged  into 
the  extremities  and  surfaces  of  this  foreign  body.  According 
to  him  a  tall  hcud-dress  is  worn  preferably  becaoae  it 
lenptliena  onr  own  "personality,"  producing  the  plen^ingH 
illustoD  that  we  ourselves  extend  up  to  that  point.  Thus  v3| 
can  undei-Mtand  the  "disposllion  in  low  stages  of  cultnre,  p«*r-~ 
fccted  afterwards  in  higber  ones,"  to  wear  plumod  hylmuta, 
waving  and  lofty  coiOurew.  These  fortifieil  the  councious 
nese  of  the  wearer  with  the  feeling  of  a  majestic  upward  qx< 
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tension  of  his  permnalit;,  as  well  as  served  to  increase  tbe 
fear-inspiring  or  respect- inspiring  effect  of  the  fi^re  on 
others.  So,  too,  biKh  heels  and  slilts,  while  they  raise  uh  oS 
of  tbe  grouQil,  do  not  apparently  separate  us  from  the  grotind. 
Tbe  cane  to  the  blind  num  hcromoci  merely  a  proloni^ion  of 
his  arm  and  the  toach  at  its  end  renders  him  directly  <-on' 
scions  of  the  dititanee  and  quulily  of  the  object  nitli  whtch  it 
coni4i8  into  contact.  Tbe  eecood  cla.^.s  of  these  fee]iii{;8  ia 
derive<l  from  all  hanging  and  waving  drapery  and  ornament, 
which  ''cansefl  usto  teetas  if  weworconrBolvcsprc-sent''  in  tb« 
floating,  tlapping  folds  and  streamers.  This  notion,  he  thinks, 
iH  the  k«y  u>  the  nNeit  of  ttash  and  ribbonH,  girdles,  bracelets, 
trains,  and  all  manner  of  wearing  apparel  of  this  sort.  Thas 
the  light  Kanzy  stuff  with  wlilirh  tJie  maidrn  drapes  herself  is 
Intended  not  only  for  the  graceful  curves  th&t  touch  the  skin 
in  a  few  points,  so  aa  to  charm  others,  but  she  herself  feels 
tJiat  (die  is  i)rese!it  in  all  of  these  movements  which  »hc.  "dis* 
tingnishes  as  lo  tJie  breadth,  lightness  and  softness  of  their 
sweep."  To  Ix)tze  all  this  was  not  mere  theory,  but  a  fnnda- 
menCal  law  ot  dress.  For  he  says  he  has  performed  tor  the 
«xaot  Bcienoe  of  dress  the  same  servit-e  as  Kepler  ditl  for 
aetronomy. 

Then  again,  perhaps  much  of  oar  lesthctic  life  baa  a  closer 
eonnection  with  the  skin  sense  directly  than  we  are  wont  to 
tfaink.  There  Ik  witliout  donbt  triitli  in  Tjotxe'H '  idea,  when 
lie  says:  "Accordingly  it  [the  vesture]  serves  to  make 
Dbrious  to  the  seniles  the  peculiar  mobility  of  the  figure  and 
likewise  gives  to  it,  by  meann  of  Uie  arrange luentK  of  lt«  hang- 
lug  folds,  a  semblance  of  the  feeling  which  the  figure  itself 
pr«MTVe«  through  itt  Kiirroundings  and  itA  carriage,  and  in 
"hidi  it  delights.'*  And  again  he  says  in  tbe  same  volume  ; 
"Ilko  poae  of  tbe  figure  in  plastic  art  will  always  have  for  its 
principal  purpose  to  show  not  only  the  compltrtc  ndaptubiliky 
with  which  the  Iiody  obeys  the  spiritual  impnise,  but  also 
Am  with  which  every  siiiglo  part,  by  correnponding  countor- 
1k,  t<enston  or  relaxation  compensates  for  the  displacement 
of  every  other,  so  Ihat  the  body  apiwurH  as  an  extremely  sen- 
sitive and  elastic  MyMt«m  ol  part«  which  k«H-ps  itaclf  in  cqui- 
Ubrium." 

It  is  a  DOtcwortliy  fact  that  iiluslons  and  ballncinatioaB  of 
t^  insane  come  through  the  sense  of  touch  far  leas  frequently 
than  through  Ktght  or  hearing.  According  to  Griesinger,'  in 
I'T  cS8C«  of  hallucination,  occurring  moKlly  in  sane  people, 
following  relations  occar  in  the  senses :    Sight  alone,  78 ; 


'  OntlioeB  of  ^Bthetfcs.  Tritiis.  by  Prof.  Ladd,  p.  70. 
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Bieht  and  hearing  together,  46;  h«<aring  alone,  16;  &ii 
hearing  and  touch  together,  4 ;  witli  touch  alone,  only  9. 
adds  that  diminution  or  complet^^  Nappn!ei;ion  of  the  miirI' 
bility  of  the  akin  to  imprc«Rionfl  ol  temperature  or  pain  U 
no  means  frequent,  Htill  less  is  it  general  in  insanity.  Sdi 
fonnd  UiHt  in  ISO  patients  less  than  a  8eore  were 
and  wbure  aiia-.stbesla  was  present  it  ooeurnHl  in  cases 
Ing  very  liitln  hoiH?  of  rwovery.  "When  we  read  the 
of  trials  lor  witchcraft,"  aays  Dr.  Michca,'  "we  obBerre 
the  inquisitors  attached  a  high  ralne  to  the  existence  of  rvla- 
neouK  antfulhesia  as  a.  Klgn  of  demonia(«l  [HwseaRion.  Wbai 
an  individual  was  charged  with  the  alleged  crime,  tlie  expeilSi 
after  having  Inndagt^  thtt  eyes,  passetl  a  magnifying  gl. 
over  all  parts  of  his  body,  previously  shaved,  with  a  view 
diMt-ovenug  the  maikt^  ol  Satan  (stigmata  diaboli).  TU 
8llght«^st  tipot  on  the  ^kia  wuh  prolied  with  n  needle.  If  llii 
puncture  did  not  cause  a  painful  Hvusation,  if  it  provoked  V 
cry  or  movement,  the  poor  creature  waa  a  soreerer  and  coa 
demncd  to  be  burnt  aJive.  If,  on  the  contrary,  he  felt  tM 
wound,  he  was  acquitted." 

The  (andaraental  charwrter  of  the  skin  perceptions  appeal 
in  a  carioQS  and  interesting  way  in  the  Law.  It  is  a  we 
eslabtinhed  fact  that  "  mere  words  will  not  make  an  arrest. 
Thatis  to  »ay.  Uieofllcer  must  touch  the  pernon  whom  he  wishi 
to  arrcNt  in  oi-der  to  make  a  binding  arrest,  nnlc»»  in  »o 
way  the  person,  upon  whom  the  writ  is  serve*!,  submits  an* 
shows  himself  subject  to  the  autliority  of  the  officer  withou'' 
being  touched.  Tbis  will  t>e  made  clear  from  the  followinS 
deciHious  :  *'  Bare  words  will  not  make  an  artfrst,  bnt  it  tM 
bailiff  touch  the  person,  it  is  au  arrest  and  the  retreat  a  resoff 
oas.  On  n  motion  for  an  attachment  against  three  persoiv 
for  a  rescuous  of  a  person  taken  in  execatfon,  it  vus  objeote^ 
that  there  had  not  been  a  legaj  arrest,  a.t  the  bailiO  had  ner^ 
touche«!  thp  dffeudant.  The  court  said  this  is  a  good  arresfl 
and  if  the  boiliff  who  bas  a  process  against  one  says  to  hifl 
when  he  is  on  horseback,  or  in  a  coacb.  *Yon  arc  my  prisoned 
I  have  a  writ  agaiuKt  you,'  upon  which  he  Kutimit^.tnrns  \mcA 
or  goes  with  biiu,  yet  it  is  an  arrui^t  la-cauHc  he  submitted 
the  procE>s«;  iHit  if  instead  of  going  with  the  boiliQ,  he 
gone  or  Bed  from  him,  It  could  be  no  arrest  unless  the  bai: 

had  laid  hold  of  him It  Is  not  necessary  to  sho' 

the  warrant,  or  to  tell  at  whose  snit  yon  arrest  him,  unl 
he  demand  it.    And  if  you  have  two  warrants  in  your  pock 
against  him  and   produce  neither,  if  he  be  rescued.  v\[)i^ 
pariy  at  whose  suit  the  warraiitK  were  made  out  may   bri0 
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■0  artion  apainitt  the  re«cuerfi."    Id  another  old  case,*  it  was 

decided  :   ''Oenner,  nbniliff,  hnving  a  warrant  agitiiiHt  Bparko, 

went  to  him  in  his  ynni,  and  being  at  oorao  diKtanc^  told  him 

be  bad  a  warrant,  and  8aid  hn  arrested  him.      Sparks  having 

■  lork  in  his  band  ke«ps  08  the  bailif!  from  touching  him  and 

intraato  into  hui  honsti.     And  thin  was  moved  as  a  oODl«nipt. 

Bwubeld:     "The  bailie  rain  not  have nn  attooliment,  for 

'  kare  waB  00  arrest  nor  rescnous  ;  barn  words  will  not  mnko 

Lm  airetit,    tmt   i(    tht*   iMilKf    had   touched   him,    that    bad 

] bsea  ML  ftrro-st,  and  the  retreat   :i   rt^Kcnoti!),    and   Ihp   bailiff 

L  night  have  purMK^d  and  brokt;  open  th<^  Iiuiim;,  or  mi};ht  havo 

bad  an  attachment  or  a  rescuons  a^inst  him ;  but  as  the  rase 

is,  tlie  bailifi  has  no  remedy  but  an  action  for  the  assault,  for 

tbe  holding  up  of  the  fork  at  him  when  he  was  within  reach 

ta  fjood  oTidencc." 

Again  :^  "  I  have  not  \H:evi  able  \<t  find  any  real  conflict  be- 
tween English  and  Aiiioiican  nothoritiefl  as  to  what  codbU- 
>  PUm  an  arrest.  By  all  the  authorities,  a  person  may  or  may 
not  be  arrej;ted  witliotit  a  manuul  or  actual  toui-hiiii;  by  tlie 
oOeer.  Bare  wonis  alone  will  not  make  an  arrest  if  the 
patty  resists  tbe  arrest."  Many  other  cases  might  be  cited, 
bat  BO  tar  88  can  be  determined  the  same  principle  is  held  to 
inaD  of  them,  viz.:  "The  question  an  to  whether  or  not  an 
actual  phyHical  caption  or  manual  tonchtnv;  of  the  IxKly  of 
the  priHOuer  is  nocMsary  to  effect  an  arrest  depends  upon  the 
further  qnestion,  whetli«r  or  not  the  arrest  is  submitted  to. 
II  the  party  resists  or  endeavors  to  evade  ft,  there  mui4t  be 
•a  nctnal  touching  of  his  person,  or  some  physical  restraint 
or  his  lilw'ity  to  dispart,  in  order  to  complete)  the  arrest;  mere 
words  will  uot  do  in  sneh  cases." 

Th«  importance  of  this  whole  matter  for  psychology 
depends  upon  whether  touching,  a.t  used  in  arrext,  is  a  sur- 
rival  of  the  attempt  to  take  tlie  prisoner  by  force,  or  whether 
it  be  that  toueh  is  herti  recognized  as  that  sense  through 
which  errors  or  misunderstandings  are  le^s  liable  to  occur 
Umd  tbrouph  any  of  the  other  senses.  To  consider  it  as  a 
Borvival  of  the  emiiloyment  of  physical  force,  seems  by  far 
tbe  more  natural  explanation,  and  at  first  thought  there 
Mema  to  be  scarcely  any  other  way  of  looking  at  it.  But  thu 
qnestion  comes,  how  would  au  oOicer  am^Ht  a  blind  and  deaf 
nan,  or  even  a  deal  man  who  could  not  read,  except  he  make 
known  the  arrest  through  tonchT  This  sense  is  never  lack- 
\hg  completely  during  normal  conscious  lite  and  so  ts  always 
an  open  avenue  through  whicb  the  outer,  or  objectii-e,  be- 
oomes  inner  or  sHbiectJve. 

■S«o  Qnnner  v.  Sp&rksi  t  8alk.  79. 
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HOTfiver,  if  it  be  tnie.  as  Mems  probable!,  that  the  toach 
now  recogniiced  in  tJir>  law  of  arrest  18  a  simival  of  a  more 
loirible  ni«ans  of  taking  po8«^(teioD  of  tlie  prisouer,  its 
prtiBout  Bimtfloitioii  18  entirely  difiereot.  aud  I  am  assured 
by  hi)^li  aiiUiority  that  it  is  used  now  to  tuinply  make  known 
to  the  one  arrested  tbat  he  is  Dow  in  tbo  power  of  the  officer, 
and  thero  is  no  means  of  denying  it,  beraase  he  va&  made 
aequftliiT«d  witli  lhc>  fact  tbron^h  placing  UIh  band  ou  him. 

The  rSle  that  toncb  plays  in  the  expression  of  the  emotioiifl 
of  lovi*  ami  [nrii<lslii]>  can  Man-^ly  Ih- ov(fre«timated.  The 
psychologiwi!  Bijinificjince  of  this  fact  is  seeu  in  many  words 
we  aee  for  (rimdship  and  love.  The  words,  atiractioUf 
affection,  and  the  phi-a*te,  itflnched  in,  illudtrate  this.  As  i» 
'TWdily  seen,  thctie  words  have  for  their  fnmlamentai  neao- 
''Ing  the  notion  of  Iwiiii;  bound  in  contact  with  the  lored  one, 
and  HO  indicate  that  there  is  a  desire  in  us  lor  actual  dermal 
contact  in  the  ezpressioD  of  love  and  friendship. 

Dr.  Briuton,  the  eminent  "AmurfRauist^"  ban  called  atten* 
tion  to  the  fact  rhnt  the  »ime  faadaniental  si^niifieance  of  the 
wordi4  for  fni>nd:iliip  imd  love  is  shown  in  many  of  the  Indian 
tlangaages.  With  the  Cbipoways,  for  example,  tbe  root  for 
the  vord  love  is  Jictk,  which  means  to  attach,  tofaMtn.  The 
root  for  Uie  name  word  with  tlic  Aztecu  was  zo,  which  raeaoB 
to  J'a^cu  one  ipiVA  or  to  another. ' 

It  Deeds  no  exhanutive  rff^ean-h  to  see  that  with  all  peoples, 
their  heartiest  salutatjons  aud  greetings,  cbelr  di^peat  and 
moat  fervent  feelings  of  love  and  friendship  require  tactual 
expression.  It  has  Imimi  Ibe  custom  at  all  times  and  among 
all  peoples  to  .shakn  hands,  to  embrace,  to  kiss  when  friends 
meet.  True  it  i»  that  thej%e  tactual  expressions  hare  taken  a 
great  many  forms,  but  vAch  of  tbem  makes  use  of  some  form 
of  contact. 

It  would  be  a  most  interesting  stady  to  trace  the  racial  and 
^local  variations  of  these  tactaal  salatations  with  especial 
reference  to  their  development  and  evolution.  It  seems  to 
me  that  a  careful  stndy  of  these  forms  would  not  only  indicate 
the  gradual  chang'i's  ami  development  of  sneh  feelings  as  they 
expres.s,  but  Ihut  thi-H»  Hrct)mpany  the  development  of  finer 
capabiHticH  of  dermal  8en»<itivenes^. 

The  Fengian«  and  Australians  bag  each  other  when  the; 

meet.     Among  the  aucieut  Jews  this  same  custom  prevailed, 

gopplcmented  by  a  kiss.      We  read  in  Genesis  Xtxili,  i, 

itbat  "Esau  ran  to  mt-et  bim  (Jacob)  and  embraced   blm 

[and  fell  on  his  neck  and  kissed  him  and  they  wept.''     One  of 

[the  most  universal  ciiBtoros  among  the  East  Indians,  and  tbo 


1  Bsflsys  of  an  Americsoisl.    ( P1iiliul«tphla,  IftW  ),  p.  410. 
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i*adfic  tslanders  in  graeral,  in  that  of  "  nose  rubbing,"  as 
I  the  travelers  are  iroat  to  call  it.  These  peoples,  n-bcn  tbcy 
]nlDt«i.  have  the  general  custom  of  touching  their  noses 
together  and  perhaps  puiilling  or  smelling  of  each  other.  The 
kixs  seems  not  to  prevail  so  extensively  among  peoples  of  a 
lovfr  stitgit  of  civilization  in  their  MalntaUouH  att  itdoes  lu 
tit  higher  stages.  The  Orientals,  as  is  well  known,  have  an 
elaborate  system  of  salntations,  in  which  the  kiss  plays  an 
inportant  part.  Iiidi^L-d,  this;  method  of  sahttation  appeara 
t6tuivc)>eeD  pim-'tieed  from  the  earliest  antiquity  by  Bemitic 
u4  Aryan  peoples.  If  we  should  aMk  ournetves  why  we 
"ebalte  bauds,"  the  aoawcr,  it  seems  to  me,  in  not  found  in 
tbf  usual  explanation  that  we  tbeD  see  the  one  whom  we  mee( 
does  not  carry  a  dagger,  but  in  the  demand  for  tactual  ex- 
prteeioD  of  friendship.  It  is  almost  amnsing  to  see  to  what 
tMoorenienre.'*  wp  will  snhinit  otirsL-lv«-K  m<m-Iy  to  gra^p  the 
iitnd  of  a  friend  and  Jn  return  cxperiene*  prcssnre  from  his 
hand. 

Almost  innnmi'ntble  eltalions  might  be  niudt?  sLowing  how 
Ike  forms  have  varied,  but  those  given  are  sufficient  to  illaa- 
inte  the  point  in  qnestion.      Althoagh,  as  ha.s  U^'n  Raid,  the 
ckief  pnrpoBe  of  tbette  forms  of  tactual  salutation  is  that  of 
^  expression  of  the  emotions,  yet  tbe  fact  mast  not  be  over- 
looked that  a  men*  gratip  of   thu  hand  oft^n  TuruittheK  us  witli 
Uta  concerning  the  character  of  a  person  not  obtainable  in 
I  mj  other  way.     The  complex  sensations  of  warmth,  of  firm- 
^ttK  of  grasp,  of  pa.tsivity,  etc.,  etc.,  which  we  derive  from  a 
budsluike.  ill  no  siimll  way  aficct  onr  opinlou  ol  a  newly 
kade  frieJid.      With  ifiomi^   theNe  dermal  sKUKalionM  arr  all 
powerfal.     A  friend  related  to  me  an  instance  which  cnme 
Doder  bis  direct  observation,  in  which  a  young  lady  refused 
lo  continue  her  acquaintance    with  a  yonug  man  simply 
bccaase,  as  she  said,  the  touch  ol  bis  band  gave  her  "the 
horrors.**      It  m^ems  that  with  each  of  nn  tliere  is  n  certain 
delicacy  of  toneh,    a  certain  rlegive  of   warmtJi,   a  certAin 
amount  of  pressure,  be»t  suited  for  personal  satisfaction,  and 
eorrespondtug  to  our  notion  ol  the  best  and  fittest.^ 


'StBoe  the  above  wm  written,  1  have  toand  that  Dr.  Brlntun  hju 
txpcMaed  tho  tUD«  idea  in  hia  recent  buok,  "  Vic  PurtuH  of  llappi- 
•m"  (UO.  Brinton,  FhiUdelpblR,  I8fl3,p.  ISI).  Hoeflyfl:  "WTien 
*>  cooRlder  hov  slif^htly  most  seiuatians  of  touch  excite  aub}«cUve 
KiUa  of  mind,  it  ts  remarkable  thitt  In  reapoiifle  to  one  iiUmutnnt, 
tbnare  aaiong  tlie  most  poworrul  known  in  nulurH.  ThiH  hliintiluti 
buMi  ot  aiwtber  peraoDHllty.  Thv  moat  pusitivc  feeling  ot  both 
<*Wlio&  sod  attraction  are  thos«  excited  by  physical  contactor 
Iha  naked  flesh.  Thin  iit  why  It  ban  Wen  Accepted  In  no  many 
<siii)trl«8  MM  a  Blgn  und  proof  of  nmitv.  Tliu  eaviigc  Africans  touch 
iMei  aii<I  the  civilized  European  sbaKea  bonds  or  kisses  the  band 
vtbscfaMk. 


i 


i 


DKBSSUIR  : 


n.     Edveatio}}  of  the  Skin  irith  the  JEtitheaiometrr. 

The  important  fliscoverj'  of  E.  \l.  Wfiber  concemiog  the 
great  local  dificrcnccs  in  the  discrlminativo  nbility  of  th* 
skia  for  the  compass  poiata,  marked  an  epoch  in  tonrh 
l>syi'liolof,'y.  His  work  not  only  stimulated  lo  careful  am- 
tomical  studies  iu  order  to  know  more  of  the  ekin  ae  a  seB5« 
organ  from  thn  anatomitiil  Kiil«,  hut  it  han  hnl  to  xtnditiM 
whose  object  has  been  to  determine  the  poftsibilities  of  edaca* 
tion  in  the  discriminative  ability  of  the  skin. 

A.  W.  Volkuiaan'  touod  that  the  dlfttanee  between  the 
compass  points,  placed  at  the  minimnm  dietanoe  tlipy  cOQld 
be  felt  H.S  two  on  difTetvnt  partn  of  tlie  l)ody,  could  be  greatly 
decroftswl  for  any  given  part  by  exerciRe.  And  not  only  did 
this  otlncation  stiow  itself  with  rcRard  to  the  special  territory 
excrcirtcU,  but  atrauyely  enough  the  symmetrical  part  on  the 
other  half  of  the  body  was  likewise  very  markedly  inereiu*d 
In  fineness  for  thin  sparini  di«ccrnm^nt.  TT'^  found  that  this 
increase,  however,  was  soon  lost  for  both  sides,  wbea  the 
^xerofse  was  given  np,  and  that  after  a  raonlh'K  reot,  the 
incrrauK^  wiir  wholly  lottt.  Ruslow»  olitwrvcd  that  il  the  pari' 
of  the  skin  lying  between  the  compass  pointfi  l>e  stininlated 
by  means  of  un  induction  enrrent.  or  nome  light  mechanical 
fitimiilnsi.  ttuch  ns  loui'hini;  it  with  a  pencil,  the  sensitiTeDMS 
lor  localizinp  was  increasetl.  Fnnke-  found,  jnst  as  "Weber 
did,  that  on  the  ntcdian  lines  of  the  lK>dy,  the  akin  is  not  80 
dlscrlmlnaiive  for  the  compass  points.  He  also  fotiud  that, 
after  a  nionth'H  exen-ise  of  a  [>ortion  of  the  skin  on  the 
median  line  between  tfau  shoulder  bladeti,  Uiere  was  but  little 
or  DO  increase  in  the  power  to  discriminate  between  the 
{ompass  points. 

This  ability  to  localize,  however,  varies  greatly  with 
different  people.  Valentine  Eonnd  that  eorre««poading  pointa 
on  diflerent  people  varied,  even  to  a  diffei-enee  of  fourfold, 
as  reganis  their  ability  to  distinpnish  the  compaat  pointa  as 
seiwratw.  But  he  also  found  that  the  ratios  between  the 
nuKibers  expressing  the  tinenetis  of  discrimination  for  differ- 
ent parts  of  the  .skin  of  one  pfrson  wam  attout  the  same  as 
that  of  another,  even  though  mneh  absolutedi&erence  existed 
in  their  abilities  to  discriminate  Gnely. 

Si>eaklng  in  a  general  way,  the  more  mobile  the  part  of  the 
body,  the  liner  the  discrimination  it  possesses.  Aeeording 
to  Vierordt,  the  relative  fineness  of  the  ftiiuse  of  locality  of  u 
given  point  of  (be  skin  of  a  part  of  the  body,  ig  a  fUDctlon  of 
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mobility  dependinf;  on  the  rolative  extent  of  the  cxcni-sion 

rhicb  it  noakefl  in  tlie  movementa  of  the  parts  conoernetl, 

}an(l  il«  own  axis,  and  iucifa^i^K  )iro  port  tonally  witb  its 

sparation  from  the  iisis  upon  winch  the  part  turns.      While 

tif  fac-tq  do  not    Hiijiport  thiH   socalled   law  compIf^My,  it 

[Bitut  be  rt^ardeil  as  expi-essing  Ja  a  general  way  approxi- 

[Bttte  truth. 

In  order  to  test  (be  work  of  Volkiuann  and  others,  I  bejran 

I  Md  cnrrie*!  out  a  series  of  experiments  with  special  purpose 

[of  determining  (1)  liuw  rapid  the  inrreai^H  in  KenMitivencHS 

llhrongb  practice  wonld  be  under  givon  conditions  ;    (2)  lo 

rhat  extent  the  transference  of  this  increased  power  would 

l«  madf ;  (3)  whi^tht-r  the  HensitivmcsH  of  the  Kiirronuding 

jpiitg  woald  be  r8ise<l  or  not :  and  (4)  the  enrve  (or  the  loss 

•(  tiio  power  thas  gaineil,  after  the  exercise  of  the  part  had 


("■ 


Method  of  Wokk. 


Tbe  tests  were  made  on  two  subjects,  F.  B.  D.  (a  man)  and 

C.  W.  D.  (a  woman).  For  F.  B.  V.  an  area  of  th«  skia  7  cm. 

iqnarc  on  the  i»alm  side  of  the  lower  part  of  the  left  arm, 

h^ioDing  about  A  cm.  below  the  elbow,  was  selected;  while 

brC.  W.  I),  a  portion  of  the  skin  of  the  right  arm  5  cm. 

iqaare,  also  on  iJie  judm  .lide,  half  way  from  Mie  wriot  to  tbe 

*Ibow,  was  taken.    In  nuiking  tbe  testa  an  iP9the8iomet«r  was 

Med,  whose  points  were  of  ivory  and  moderately  sharp.      It 

tHI  be  seen,  by  referring  to  tbe  tablo,  that  two  sittings  (or 

tuh  subject  were  taken  daily  (with  the  exception  of  a  (ow 

diys),  pnwtically  at  the  Kanic  time  PHcb  day,  and  extending 

•Tflr  a  month.     In  the  beginning  of  the  work  both  arms  of 

each  subject  witc  testeii  carefully  on  equal  symmetrical  parts 

Uii   the  discriminative  ability  noted  for  wjeh.     After  this 

iMlity  had  been  determined  for  both  arms  of  each  subject, 

Wperiroentation  was  confined  to  the  right  arm  for  C.  W.  D. 

ud  to  the  left  tor  F.  B.  D.      At  each  sitting  from  twenty- 

Are  to  forty  observations  were  made  on  each  subject.     The 

fubject    l>eing    blind- folded,     the    skin     was   tonehed    witb 

Ui^    a-8tb«8ioinct«r,     and     the     subject    asked    to    judge 

whether    one    or    two     points      of    the     instniment     were 

toacbtng  tbe  skin.      Tbe  ojieralor  was    can-fid   to  present 

ttCM  two  cotidilioDH  indiscri minutely  and  ociually  often.     The 

•object  was  so  situated  that  the  arm  was  always  at'  rest  and 

■tot  otherwise  stimulated.    The  operator  was  careful  when 

tvo  points  were  presented  to  have  them  touch  the  skin  as 

•nrly  as  possible  at  exactly  the  same  time,  otherwise  the  dis- 

oiminative power  would  bv  rcducjcd  to  that  of  tbctime- sense  (or 
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imprasaioQs,  or  at  least  so  confased  with  it  thai  the  nsi 
would  be  too  complex  and  varied.  Then,  too,  care  1 
nwidfMl  to  HO  alilft  about  over  the  port,  to  be  stimulated  II 
the  nfU'r'imaj(«8  would  be  as  little  as  possible  ooorasing. 
this  <-Dd  it  was  nfcosflarj  to  work  olton  quite  slowly  and: 
to  make  too  many  obaerratioiiB  at  one  eittiug.  Besides,' 
effect  of  fatigue  wa»  plainly  noti<«at>le  aftur  a  lonf*  HCrfed 
olwLTvaLiouM  and  ho  it  wuh  Iniporlaut  to  notice  tliiH  (ae( 
Ttae  metho*!  of  tindinj;  tiH>  exact  symmt-lrirsil  part,  on  the  ai 
oooslsted  in  iakin;;  ttfr«sh  llio  boundary  linc-i)  of  the  spot 
I  ercised  imd  then,  alter  placiuf;  tiie  palms  of  the  bands  togetl 
symmetrifally  prusHing  the  arms  togt^lher.  Thus  the  si 
sized  area  and  exactly  symmotrieally  placed  waa  oUuil 
The  same  plan  was  nsvtl  at  first  so  as  to  obtain  the  relal 
ability  of  the  two  arms  beloro  either  bad  nudergoae  i 
special  exercise. 


Results  :  The  following  table  is  a  statement  OtfBg^ 
ability  to  discriminate,  with  the  date  and  time  of  day  git 
resultH  am  ^iTvu  in  mm.,  and  iu  alt  casett  n^prvsenc 
Fdlfltanoo  tiotwf^n  the  two  points  of  the  lastbesiometcr,  vtl 
at  least  seventy-flve  per  rent,  of  the  judgments  were  corn 
It  will  only  be  necessary  to  glance  down  the  columns  to 
ibo  great  increase  in  the  discriminatire  ability.  As  wU] 
eeen  for  C  W.  D.  the  distance  of  tlic  pointn  to  bc^in  i 
va»  21  mui.,  but  the  average  distance  of  tfae  last  week  waa  a 
4  mm.  For  P.  U.  D.  at  the  begiotiiag  of  the  work,  the  poi 
must  be  H«i>arBted  33  mm.,  while  the  averagu  dislajice 
the  last   week  was  only  3  mm. 


1 

TABLE  I. 

^ 

^^1 

DATB. 

C. 

A.  H. 

W.  D. 
P. 

u. 

A. 

p. 

M. 

B.  D. 
P.I 

Oototwr   11, 

22  mm. 

34 

Dim. 

39 

mm. 

09    1 

"        12, 

IK    " 

SO 

ti 

33 

It 

16 

"         IS, 

17    " 

sa 

n 

18 

II 

18 

*»   i«: 

17    i> 

17 

it 

IS 

(1 

1« 

"      n, 

u  •' 

18 

tt 

18 

11 

16 

"         18, 

18    " 

16 

*u 

13 

11 

10 

At.  Sezwlt.  l«t  week, 

18   " 

19.9 

(1 

n.ft 

(1 

ie.6 

October  so, 

22  mm. 

18 

mm. 

10 

mm. 

15     B 

"      as 

16    " 

13 

■  c 

IB 

It 

IS 

»        83^ 

11    " 

15 

II 

13 

.1 

10 

"        24, 

12    '* 

12 

14 

10 

ii 

IS 

-      "        S6, 

fi    " 

7 

11 

7 

K 

7 

»    «; 

10   " 

11 

It 

S 

tt 

6 

Av.  Bensit.  3d  week, 

13  " 

U.B 

It 

10 

II 

10.8 
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lliiwr  ST, 

10    mm. 

8 

mm. 

tntn. 

8    mm. 

mi    »' 

5     '• 

8 

11 

K 

7       " 

F*     a> 

4     " 

6 

11 

11 

9      " 

"     si! 

4     » 

8 

(1 

(1 

4      *' 

Btfvcniber  1, 

6      " 

9 

« 

tl 

6      «' 

s! 

R      " 

A 

Li 

s 

11 

4      " 

iv.  Saiwlt.  3d  week, 

5.6" 

6 

(1 

5.6 

■  1 

6.1   " 

Korember  3, 

S   mm. 

8 

mm. 

3 

mm. 

3    mm. 

"         «. 

6     '^ 

6 

It 

S 

11 

3      » 

-    ?: 

4     *' 

4 

it 

2 

ti 

3       " 

4     " 

3 

II 

3 

ti 

1       " 

8 

a     " 

4 

(1 

2 

41 

2       " 

5     " 

3 

II 

4 

ti 

a      " 

4.1  " 

4.1 

«l 

3.8 

ti 

a.3  " 

r  Oca.  At.  BensitiveneiH,    10,1  mtn.  ]Q,g  mm.        IQ  mm.  9  mm. 

It  was  thonght  at  first  that  there  woiiltl  bfi  i!©velo[ied  qaitc 
«  difference  in  sTimitivfnons  in    Iwlh   «iiliji*rtM    ttotwnnn   the 
morning  and  tho  ovoDliif;  sittings,  and  it  can  bi?  s«eii  by  refer- 
ence to  the  table  tbat  there  is  coDRiderable  difference  in  the 
avf>nif:<*ii  for  Hut  first  WL-ok,  C  W.  D.  ahowuig  a  greater  aea* 
•inTODees  dnring  the  morning  sittm};^,  while  the  opposite  was 
tme  for  F.  B.  I).     It  is  iuten^eting  to  note  tliat  tliis  variation 
qnickiy  decreflMd  with  practio«  and  that  aFt^r  the  tlt-at  week 
there  is  pnckiciUly  do  dil}eren<.'e,  thns  foliowini;  what  mii^bt 
be  termed  a  general  luw   iii  cdneaLiou.  viz.:    oai>  uf  tlit- firnt 
«flMts  of  practice  is  to  cliniinut4>  nocidental  hindrances,  to 
teoder  the  work  nior«  and  more  iDecbantcal  and  m  lem  sub- 
ject to  vai-iatlous  due  to  unconscious  influcncea.    By  referring 
to  the  K^neral  average,  it  is  swn  that  the  completed  reealte 
br  the  montli  n-tain  tiifti  pror«rtm<«  in  a  Klight  degree,  hub  it 
BUM  be  onderstood  that  these  differences  are  due  to  those 
ftafc  aroee  in  tlio  ^mt  week. 

Pnhape  It  would  l>e  well  to  call  attention  here  to  the  atiao- 
Inle  differeaoe  in  sen!^itiv(>ne»8,  hb  shown  hy  the  table,  for  the 
tvo  subjects.  A  gre«t  deal  ha^  iHMrn  miid  alKttit  tlit-  compara- 
tife  seneitiveness  of  the  sexes  with  regard  to  toncb,  though  a 
nry  few  of  sach  statements  have  been  based  on  the  results  ol 
iocaratc  experlniontA.  It  would  be  wholly  unscientific  For 
ac  to  make  any  general  statement  in  reganl  to  this  qaestion, 
limply  becADse  my  experimentH  have  been  limited  to  two  sab- 
iiKtft.  However,  tor  these  two  the  foIIowln{<;  may  be  said  :  In 
the  first  place  it  nitint  I)«  rememl>er«d  that  the  ]Hirt  of  tlie  arm 
tkoaen  (or  C.  W.  D.  (a  woman)  wiin  aliNol nt^-ly  more  .teuttilive 
Ihaa  the  part  of  the  arm  cho.s(>n  lor  P.  13.  D.  (a  man),  because 
tltiU  of  the  former  was  nearer  the  wrist  ttiaa  that  of  the  latter. 
Hence  the  difference  in  aeusilivenesa  at  the  start  betwixt  the 
^  Kati|oct8  BbouUl  not  lie  construed  to  mean  that  one  or  the 


otber  hftd  the  gnMer  power  o(  diaerini»adoD.  bt 
diflerenoe  uoce  chiefly  becsDM  of  the  differeot  positioju 
tbe  parta  exercised  in  the  tvo  snbjfcts.  By  kwping  this  i 
lerawe.  In  Bind,  it  is  dear  that  F.  B.  D.  showed  in  a  aUl 
degrae  lh«  greater  fiensitireDeaa  of  the  two.  That  is,  he  1 
gan  with  a  part  of  the  tikia  of  liM  normal  ditioritninatJ 
ability  sad  sncc«ed«d  in  rcoohing  a  slightly  higher  discri^ 
oatire  ability  than  C.  W.  D.  i 

I 

BUateral  Tratuifrrmee  of  the  EWect*  of  Education  of  | 
ikin.  Oneof  the  chief  pDfposee  of  this  work,  as  has  been  BH 
to  t««t  the  transfer«nf«  of  th«  effectfi  ol  exerdae  of  ( 
skin  on  one  arm  to  that  of  the  oorreepondiQg  part  of  I 
other.  Thpse  testn  w«i*  m.'ulf',  as  exhibited  in  the  table  af 
a  month'e  work,  and  aftor  it  f^^ctnAd  thai  theapproximi 
limits  had  been  reached  with  regard  to  discriminative  abill' 
The.  method  used  in  making  the  testa  was  as  foliows : 

The  u-athc^iometer  waa  set  lor  first  tost  at  5  mm.  whenei 
both  points  were  pressed  against  the  skio.  in  order  to  b 
what  was  considered  the  possible  limit  for  discrlmina^ 
before  uny  exercise  in  testing  might  render  the  part  more  iM 
sitive.  Ont  of  forty-five  oboen-ationK  C,  W.  D.  made  | 
clevvD  erroni,  thu»  showing  clearly  that  even  when  the  poi] 
were  so  near,  they  conld  be  recogoixed  as  two  in  seven^*^ 
per  cent-  of  the  cases  The  next  day  another  series  of  for 
five  oltservations  was  taken  with  the  points  separated  by 
mm.,  when  it  was  shown  that  eighty  per  cent.  o(  them  ooi 
bo  judged  correctly.  The  first  test  made  for  F.  B.  D.  it 
likewise  for  5  mm.,  and  out  of  fifty  observations  eighty  ] 
cent,  of  them  were  correctly  judged.  In  order  to  sh 
more  cleurly  the  traDsfcrtncc  of  the  increased  ability  to  f 
corresponding  part  of  the  opposite  arms,  the  fotlowLog  tai 
U  introdtiocd,  which  shows  the  ability  of  both  arms  beti 
and  after  tbe  month's  exercise. 


Before  Edccatixq. 


C.  W.  D. 


F.  B.  D. 


DWa.         Vmt.     Lett  Ann.  nuibl  Arm.      IMt.        TImp.     l^fi  Arm.  Rlcbt  1 
Oct.  10.    8  a.m.    21  mm.   21mm.    OcU  ID.   S  A.  M.   33mm.    33  m} 

AFTKB  BUUCATIHO.  | 

Date.         Tlmo.     UA  AmkBlsbi  Arm.      Dat«.        Tloe.     L«ftAnn.  BIcU  i 

Nov.  10.  8  P.  11.     fi  mm.     6  mm.    Kov.  II.  8  A.  H.     3  mm.     5  ml 

From  the  result  of  these  test«  it  is  plain  that  either  the  t 
UcatioD  had  crossed  over,  so  to  speak,  or  that  the  gone 
discriminative  ability  had  been  wonderfully  sharpened.  Tl 
it  was  not  largely  due  to  the  latter  was  prored  in  the  folic 
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:  w»y :  Tests  were  mafle  on  the  neighboring  part-s  of  the 
tin  to  UioHe  4!(It)i-:itM  at  the  uiid  of  tlie  month's  work  and 
discrimiQatirL-  ability  found  to  t>t~;  much  infi^rior  to  that 
I  the  part  exercised  and  its  rorresponding  part  on  the  other 
inu.  It  is  no  donht  true  that  the  general  Kont^ibilitj'  was 
lUghtly  incrcflRod,  biit  just  how  uiucL,  it  in  Houiewhat  diffi- 
flilt  to  say.  Unfortnoiitely  no  (;;onenLl  testt!  were  made  before 
l^experimenta  bcfcou,  to  test  whether  or  not  the  sensibility 
bad  lieaa  raised  for  distant  parte  of  the  body,  such  aa  one 
■iftfat  natnrally  espt^'t  from  edueatiou  of  tlie  attention  for 
tilts  sptfial  kind  of  diticriniinatioa. 

Other  evidence,   however,  unexpectedly  came  out  dnring 

tkeeour^e  of  the  osperiniontti  to  prove  that  the  edncation  was 

[VaitMl  to  the  lorality  in  Question.     Aa  wa.**  stated  above  testa 

'wre  nsdc  on  tho  territory  nnrrounding  th^  exernised  p:irt 

I  nd  its  corresponding  part  on  the  other  arm,  which  not  only 

■wealed  the  fact  there  mentioned,  bnt  also  a  marked  differ- 

[tOoeiDtbe  r/ttaie  of  the  local  sennations ;  more  striking  in 

IdKurma  exercittcd,  but  distiui^uishiible  In  tiie  others  altto.  So 

uieb  so  that  the  sabject  could  locate  with  n  fair  decree  of 

'wcaracy  the  bonnJary  o(  U»o  cxerciBCid  part  mci-ely  through 

ihU  »c(juirttd  quill  it}"  in  the  local  sign.      This  difference  in 

foality  is  hest  iiliistrated   by  iJit!  difference  in  the  qnatity  of 

Ibeteasatioriti,  oiHily  ri-^-u^iiized,  which  tirisi-  from  tonrhiug 

I  SBKert.ip  and  immtMlintely  afterward    some   point  on  the 

bck  of  tlie  hand.    There  is  not  only  an  imoiodiate  recogni- 

tton  ot  a  diOerenee  in  location,  but  there  ig  a  different  iecltng 

BiMPOt  in  the  two  caaeM.     Ky  toncliing  the  tips  of  two  neigh- 

horing  fingers,  or  for  that  matter  one  on  cocli  hand,  the  diHur- 

tBce  to  the  ijiiality  of  tbe/teliii(i  is  much  leas  market]  than  in 

tbe  former  case.     The  change  in  the  <iuality  of  the  sensation, 

lisWandt '  remarks,  "  ih  grajdnal  lut  we  paH.t  from  one  ]>oint 

toaaoCber  on  the  skin,"  and  especially  on  the  less  discrimi- 

Mire  parts  of  the  skin  is  the  chan^  slow.     Thas  it  was  that 

this  different  in  the  quality  of  the  Kensationa  wa«  especially 

Mio«ablc  on  the  arms,  for  tbe  change  was  so  marked  and  so 

niiid  tKsr  the  boundary  of  the  territory  exercised  and  it« 

(wrespondlog  part  on  the  other  arm  that  It  attract«d  the  at- 

teadoR  of  both  subjects. 

Given  thiK  change  in  the  quality  of  the  senaations,  tbe 
fncttton  naturuUy  comes,  how  did  it  arise  t  Surely  not  in  a 
Auga  in  the  lundamental  structure  of  the  end  organ,  bccmoM 
tin  time  rcquiriMl  for  tlie  development  ot  this  c]ualitatir« 
^UUtrroco  was  too  ehort  lor  aach  cbongee.  It  must  be  that 
ftb  rapid  chsn^  wae  due  to  functional  cbangeii  in  the  end 

'VorWuuKen  tiber  Atonschco  nod  Thioraoele.    VoL  I.  p.  2U. 
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organ.  Tbe  grently  increased  exercise  ol  the  part  voald 
natarally  t«Qd  to  a  larger  development  of  theAe  organs  aad 
henoe  tbere  woald  come  a  quicker  response  to  the  stimulu, 
and  e«]MH!{ally  a  greut^sr  nmonnt  of  nervonti  foroe  woald  be 
liberut«-d  by  a  e^wa  utiinuitiH.  Wundt*  tmyn  "  tJtti  difl«reii«a 
in  the  iitnici.iin?  of  the  sense  oi^n  is  the  chief  caose  of  the 
dlifcrcnt  quality  of  the  sensation.  Just  as  differences  In  tone 
and  color  fiiDdaiiientallj  depend  on  the  sti-uctiire  of  tbiM^ud 
orf^u  (u  tbe  ear  and  in  the  eye,  ho  all  qnalitntive  (liffereDCM 
which  bcloDK  to  any  flinglc  orpui  have  their  necessary  bMit 
in  the  smaller  variations,  which  may  appear  in  the  structure, 
or  in  the  arrangement  of  tbe  end  organ." 

TAe  Rate  0/ Me  Lom  of  thin  Increased  Sermbilitt/.  An- 
other parposo  of  this  research,  as  stated  above,  was  to 
determine  as  tiMirly  h»  poH-iible  tbe  rate  of  the  loss  of  this 
incn^ast^  senHJbility,  after  tbe  iipeoiiU  usercjnc  had  ceased. 
It  is  clear  that  an  exact  curve  of  this  kind  can  never  be 
lonnd,  simply  bc«au>4e  the  tents  made  to  determine  tbe  exacfr 
Ktat«  of  the  sensibility  would  DatQrally  prevent  the  loaii  of 
the  inureaHetl  power  an  rapidly  ajt  it  would  ocour  without  the- 
teste.  While,  in  a  (cencral  way,  it  was  known  that  tbe  loe»- 
was  rapid,  no  definite  observations  had  previously  been 
made,  so  tar  as  I  knew,  on  this  special  point.  In  determining 
how  often  the  teatti  should  Im  made  in  order  to  approximate 
tJie  normal  curvH  of  such  a  relapse,  tliere  was,  therefore,  no 
help  to  be  derived  from  well  dcflned  fact^  bearing  on  the 
qaeatloo.  It  was  decided,  however,  that  Lhi;  lirHi  te»t  should 
be  made  one  week  after  the  Kpttrial  exercise  had  ceased,  and 
lot  the  results  of  this  test  aid  in  directing  farther  experiments. 
It  will  be  seen  hy  the  accompanying  table  that  It  was  a  mis- 
take to  wait  HO  long  before  making  the  first  teKt,  for  the 
decline  at  tbe  first  was  very  rapid,  and  decrcoeed  in  rapidity 
Inversely  as  tbe  time.  Later,  tests  were  made  more  often, 
bat  varied  in  time,  if,  perchance  thereby,  a  few  points  in  the 
curve  could  he  bit  upon.  Bnt,  as  will  be  seen  by  the  table 
given,  tbe  decline  of  thiK  actiuired  sensibility  was  niueb  more  1 
rapid  tlian  bad  been  anticipated,  and  hence  no  definite  curv«H 
can  be  given.  The  resnil*  here  tabulated,  however,  giveV 
something  of  a  glimpse  of  the  true  curve  and  in  two  places 
abow  that  it  was  nearly  i-eached.  This  table  is  of  value 
Cliiedy  as  a  guide  to  other  workers  in  tbi^i  line,  though  it  is 
not  without  some  value  as  an  approximation  to  the  facts 
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Pot  p.  G.  D.                                                       ^J 

^H        DtTK. 

^^  a^«  Po«».              ^,,  •^—  „„„^          ■ 

H,V0T.      10. 

4    mm.                              40                                         ^^^| 

■  ••     U. 

10       •'                             40                                      ^H 

■  "    u. 

6     "                    SS               as         ^H 

■    "      19. 

10      "                       so                  IS          ^^1 

■    "      M. 

16      **                           Sft                    IS            ^H 

WUc     *. 

ao      "                       sa                  18          ^^B 

Siplanatinn  of  Table,  On  November  11  the  tmt»  showed 
IhM  irbCD  the  points  of  the  lesthesiometer  were  separated  by 
ispace  of  fi  mm.,  <Mehty  per  cunt,  of  Uiv.  jadginimts  were  oor- 
Kct;  on  tho  samp  day  id  th«  eveaing  with  the  poiatH  at  10 
UD.  apart,  eighty-foar  p«r  c«nt.  of  the  judgmentB  were  oor- 
led.  On  No^-ember  19,  with  no  iuteiveuIuK  i-xyrttHC,  it  van 
•fcoTly  impossible  to  distinguish  with  the  iPHthfjsiometer  set 
it  i  mm.,  and  tJ)n•[^  dn>'»  later  loea  thau  8ftv<;nty'five  per 
nu.  of  the  Judgments  were  correct  at  10  mm.,  and  go  ou  Cor 
ttuether  days,  as  indicated. 

Ohfenrntiowt.  ThroDghou  t  the  enUr©  serieB  of  experiments, 
tote  vras  taken  of  alt  snbjtHiLive  experiences  which  it  wa» 
ttuvght  might  »'lHi*ttiat«,  or  dir«c^t  in  the  (*xp1*riments.  The 
lolIowlDg  statements  sanimamc  the  chief  poiata  noted : 

1.  Some  time  must  elapse  between  two  aaccesslre  appli- 
ations  of  the  s&<itheHiomet«r,  so  as  to  give  time  for  the  alter- 
hugee  to  die  away,  otbctwiae  these  will  fuee  with  the 
\  prinarj  imafte  and  render  diflerentiatton  much  more  difScalt. 
f  3.  The  discriminative  abilily  is  loss  acute  at  tho  Ix^iiinnlng 
ud  close  of  the  sitting  than  towani  the  middle.  After  a 
lev  experiments  at  tlit>  ttfj'iimin^,  the  H(<itKibility  incn-tises 
vith  ao  increased  How  of  blood  to  the  parts,  while  toward 
(be  close  there  is  a  slight  dulling  caused  by  fHtigue 

3.  Under  certain  conditions,  not  yut  fully  determined, 
■udi  ^later  pressure  was  required  to  render  the  senaationa 
dear  and  definite. 

•i.  Tho  same  amount  of  pressure  on  diOorcut  parts  of  the 
arm  gives  very  different  degrees  of  pain.  That  is  to  say,  the 
BOmuU  amount  uf  pressure  ou  a  certain  part  giving  no  i>aiu, 
woold,  it  exerted  on  another  place,  produce  a  sharp  paio. 
It  Mvms  Ihat  tbis  difftTcnre  i»  not  wholly  due  to  difference 
in  the  thickness  of  the  skin,  bat  to  inherent  difference  tn 
KQtubility  to  pain. 
S.     The  diHcriminative  ability  is  liner  when  thr>  two  points 

IOt  the  wthcaiomoCor  are  pressed  of^nst  tlic  arm  in  a  cross 
ttrMlloo  than  when  they  are  pressed  lengthwise.     (  Kotten- 
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kanp  BDd  Ullrich  fotiDd  that  (his  prefereoee  for  the  ck» 
dfroO^oa,  for  thi:  apftr-r  extretnltini,  over  the  lengtiiinw 
dJivction.  was  on  the  flexor  side  ooe-eigbtb,  and  od  the  ex- 
t«iAor  Aide  onefourtb.) 

6.  Csrt'  WU8  requim)  dnriii^  eacb  siUiog  to  keep  Uie  km 
in  •  natural  position,  cifte  tbe  utretching  of  tbe  Hkin  rendered 
tbe  aeosibili^  abnormally  acute. 

HI,    Experiment*  on  Open  and  Filled   Space  for  ToitA. 

Tr*l»  ir-ith  Arlivf.  Tnvrh.      H  is  a  -Kt-W  icnotrn  lact  ibat  11 
two  (-xinal   ailiiuvtnt  ApuoOH  aro  fX>ini>arcd    by   the  rre,   the 
one  flllpi)  and  the  other  empty,  the  tilled  spare  will  appear 
\hf  kin-iiUt.     The  pnrjMJse  ol  the  [ollowlnt!  eeriw  ol  eipeii— 
iu«-iit«  wuM  to  (lol«rmino  whether  thin  would  bold  f:ood  for" 
thi!  nf'Diw  of  touch.     Tbat  in,   whether,   of  two  eqaal  spaces^^ 
tbo  ouo  oBtrlnf:  tbe  greater  namber  of  stimalatiotis  to  tlk^^ 
toiirh   ori^inK.   an   tbe   flRi^er  is   moved   along  IhroDgb 
Hpac'-K,  would  !»<•  jml(;<.'il  tht?  greater  or  not. 

It  in,  [MirhapH,  well  to  explain  a  little  farther  here  what 
niciiiit  by  oi»«'n  »nd  filial  ppace  for  lonch.      Of  coarse.  In 
Btricl  wiiw,  there  ean  \>v  vo  empty  or  open  space  for  Concha      " 
Hut  by  open  tipare  in   this  connection  is  meant  a  sniootJiK-    ^' 
bomOj^'neoiiN  Kui-fiu<e,  Kiieb  an  tbe  snrfatre  of  a.  hit  of  veil' 
sized  cnrdbonrd.      Hy  filled  Bpooo  ve  mean  the  same  6oit  oV 
a  surface  piitirtuml  from  tbe  nnder  side,  bo  as  to  offer  to  the 
■euM  of  touch  a  scries  of  addUlunal  and   Kharply  delinc 
BetUAtionH.     The  question  an»es  here,  how  shonid  Ihf 
iipMWii  l>e  NJtunteil  vritb  reeani  to  eni^ii  other  t      Is  there  an] 
sonroe  ol  error  In  tho  method  adopted  from  Professor  Jamea, 
of  dividing  a  line  Into  two  |>urti4,  marking  a  puucture  ot  eiK'h 
extremity,  and  filling  one  jmrt  of  this  tine  wilh  punctures- 
and  Icaviiig  tlio  ronininder  for  the  open  space,  and  tbua  be^ 
able  (o  \Kisn  the  linger  over  both  apaoes  with  one  cootlnuoas 
movement.  1    To  illasttale,  let  the  space  between  tbe  dots  at 
a  and  A  in  the  accompanying  diagram  repreaent  Uin  open 
«paC4>,  and  that  includeilbtitwct^D  the  dots  at  6  and  x  represent 
Uie  filled  space: 

a  b  X 


;h  -^ 


This  qnestion  might  he  ralnt^:  If  the  tip  ot  the  Soger  be 
IMiKKml  from  a  to  x  and  tlio  siibjei^t  be  aftked  to  judge  ot  the 
comparafivo  lengths  of  the  spaces  ab  and  tKc,  is  it  not  to  tie 
ex]>fH:t«d  from  a  physiological  reason  tbat  ab  would  seem 
shorUir,  U'CJiiitte  its  length  would  be  judged  on  the  banis  of 
the  s4>n«ation8  receivwl  frym  the  time  the  la*l  sensitire  point 
of  the  finger  tip  left  tbe  pancturu  at  a  autil  the  first  one 
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touchod  aC  b  t     We  shonUl  answer  yes,  nnd  were  it  not  tbat 

fiacOy  the   same  thing  occars  in  case  of  the  filled  space, 

ttme  would  be  a  permanent  source  of  error  in  tlio  method. 

Ken  (or  relntivi*  jud{i^(>nt«.     That  these  relative  judpments 

fatve  not  benii  influenced  in  tbiK  way  in  plainly  evidenced  by 

tie  (act  tbat  the  apparent  length  ol  the  tilled  spaet*s  dupeuds 

oa  tbe  nutnfM'r  of  punctures.     Then,  too,  it  might  Iw  suppOHe4 

Uikt  relardatJon  of  tJie  movcmeut  due  (-j  ft-lHiou  iu«  iht;  fingur 

tip  passed  over  the  roughened  filled  gpnce   would  tiaro  a 

teQileocy  to  make  the  filled  apac«  i^cem  loii^'er,  bat  tbat  this 

was  not  the  case  i%  the  testimony  of  all  the  Hubieetii,  becauao 

Uia  ftUed  spovw  were  not  ho  rouf;h  as  to  prevent  free  move- 

tneot. 

This,  too.  is  proved  by  the  fact  that  increase  in  the  Dumber 
ol  pDnctares,  altliough  incrensini;  the  apparent  length  of  the 
ttpa4«  in  moslinHtaace^.  did  not  inci-e-afto  ttic  rouKhiit-s.s  of  the 
•ptee,  bat  on  the  oontmry  nimle  it  ninrc  easy  for  the  finger 
to  pass  over.  With  thcMr  appjintnt  olijw^ionH  out  of  the  way, 
let  US  pass  directly  to  the  problem. 

Prof.  James'  says,  ''11  one  divide  a  line  on  paper  into 
equal  halves,  puncture  the  cxtrcuiili<«  and  niaki;  punctures 
all  along  one  of  the  halves;  then,  with  the  fin(,'er-tip  on  the 
opposite  side  of  the  paper,  follow  the  line  of  punctures,  the 
raipty  half  will  tieem  much  longer  than  the  punctured  half." 
H«tIoe8  not  say  how  often  this  was  tried,  or  whether  the  re- 
SHlts  obtaiin-d  wiire  the  same,  when  the  finger  pa-ssiwl  first 
over  I  bo  punctured  ball  and  then  over  the  o))en,  u»  when 
it  poaaed  in  the  opposite  order.  Neither  is  there  aaything 
Mid  of  the  abnohite  lengths  of  the  ttpat^'tn  compart^.  Think- 
hftbat  these  conditions,  if  they  were  introduced  into  the 
Opertment,  might  influence  the  reHult:^,  I  have  carriei]  on  a 
•frie*  of  experiment**  in  the  following  way  to  determine  the 
■Bflacncc  of  these  coudltions: 

App'trat uit.     (1)  Kighttren  cards  were  niiwle  nocording  to 

Prof.  James'  method  from    well-sixcd   stiff  card-board  and 

■hoot  the  same  width,  with  the  spat-es  to  be  judged  similarly 

p\aced   (or  each  card.     (2)  The  spaeett  to  be  Judged  ranged 

from  2  cm.  to  IG  cm.,  as  can  be  seen  in   the  accompanying 

tfcble-     <3)  A  inimbttr  of  canis  were  varied  only  in  the  num- 

bnr  ol  punctures  in  the  same  space.      That  is,  the  punctures 

kk  thtma  cards   were  made  closer  together.     The  punctnres 

^tm  «11  made  with  Ibe  same  point,  and,  on  any  given  card, 

in  Um  punctured  space    were  equally  sepanite<l  from  each 

Qther.      It  seems  probable,  at  uu}*  nit<f\  that  whatever  the  re- 

knlia  mlglit  bo,  the  introduction  of  these  variables  would  be 
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bolpfal   in  arri-vinK  at  some  explunation.     (4)  Almcdt 
eqa»l  number  of  exp*^rinient«  nerc  t»kon    witb  eadi  ol 
spaees  pKacntcd  Qrst,  tor  it  was  thought  p«rhap6 
after-images  of  the  punctures  when  preeeoted  iinit  mi| 
pear  to  )(>ngtheD  the  punctured  pait. 

The  fintt  AoricA,  that  of  C.  Vf,  D.,  was  mailo  on  a  whol 
naive  snbject,  and  at  no  time  were  the  cards  permitted  to  b 
Been  or  the  purpose  of  the  oxporiment  mentioned.  The  caiQ 
were  never  presented  in  the  »ame  wuy  two  KUcct-SKivc  timo^ 
aod  the  Khort  un(>s  wem  Uii^lributetl  tm  that  no  possible  mens 
ot  estubliKhiu};  uu  iufridcatiil  auil  ilh*);itimatf!  means  of  jadf 
ing  was  brought  in.  The  other  series  given  in  the  table  w«l 
made  on  men  who  had  thought  und  re:id  more  or  les3  on  tb 
point,  aud  could  not  be  said  to  be  ignorant  of  the  purpose  i 
the  experimenl.  Their  records,  however,  show  that  tt 
jndfied  according  to  their  BensatJoos,  and  b«nce  theyara] 
the  main  Doifonn. 

Table  II.       Part  1. 

OOMPAJtlSDH    OF    OPBK    AND    PllXHD    SPACB    THBOOOB 

Touch. 
o.   Open  FreMoted  PUvt. 

4  »  «  T 


b.    Flll»a  PTMenMd 

U  V  •  tl 
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0.  W.  D. 
J.  A.  B. 
J.  H.  L. 
J.B.L. 
J.  A.  H. 
H.  A.  A. 
P.D. 
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Explanation  of  Tabic.  PaHn  7  and  2.  The  numbers  4,i 
4,  7,  eic,  at  the  head  and  on  the  right  of  the  double  columnt 
indicate  the  number  of  puactares  mado  in  the  number  of  ca 
denoted  by  the  uunitier  Immediately  below  in  the  name  ccj 
nuQ.  Thus,  in  the  first  doable  column,  the  figure  4  at  tli 
bead  and  on  the  right  indicat'fti)  that  in  liie  Hpaoc  ol  2  cm.  o 
the  card  tht^ro  verv  tour  puDcturee ;  in  the  second  donble 
amn  the  figure  9  indicates  that  in  the  number  of  cm.  < 
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Tabus  n.       Part  2. 

IdsviiaoH  OP  Opbh  and  Pillbd  Space  Thbocob  Sbksb  or 

Touch. 


«.  Op«ii  Presented  Pinc 

U  1)  1  IE) 

i^        »>a        :->        u-B 


6.    Pilled  Presented  First, 
»  n  "  I*  l«      Thau.' 

it-«       y-n     It'll     li-ia       ]«.» 


J  0  m 

016 

310 

12 
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» 

6 

7 

8 

3 
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8 

4 

IT 

11 

66 

n 

U    4 
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213 

311 

8 

2 

7 

7 

6 

7 

3 

2 

7 

6 

2L 

2 

97 

97 

f  a    9 

3 

0 

2 

1 

2 

3 

0 

1 

a 
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2 

0 

2 
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A 

18 
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10  56 

30  31 
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a" 

4iM 

"Utt 

S" 

SO 

2SI3a 

63  30 

[bytbe  figure  immedintly  below  there  were  nine  punctures,  etc. 

Vtu,  in  the  flntt  two  doable  columns,  Ui«  vanltt  w(*re  exactly 

[■like  Mire  in  the  nomber  of  punctures  in  the  filled  side,  ttie 

ifcaving  bnt  four,  the  other  nitie,  piinchirea  in  2  cm. 

Bavllg:  WithC.  W.  D.,out  of  nlnolcc-u  JudKiuenw  Iwtween 

I4pen  space  o(  2  cm.  aad  the  f«nme  amount  of  adjac6Qt»paco 

ir«d  with  foar  holen  i-qually  wipantteti,  i>ijcht«eTi  judg- 

[VMate  were  made  in  favor  of  the  punctured  spaec  beinp;  longer, 

^ooe  in  favor  of  the  open  space  bein^  longer  when  the  opeu 

l*iilir«sent«d  firet,  and  exactly  the  same   proportion   when 

|lk«  poactored  was  presented  first.      Id  the  second  column  the 

itength  of  Nptu-rs  wnM  nined  (tliat  itt,  2  cm.  tor  ttiG  open  and 

iMBW  (or  closed),  but  instead  of  only  four  puncturoH  there 

nine  in  the  filled  apaoe.      Here  it  will  be  Heen  that  the 

llled  Bpar^  wa-i  jiid«««l  to  be  longer  every  time  for  C.  W.  O., 

'•Bdby  referring  to  the  iiccompnnyingtaWe,  it  will  bo  seen  that 

Ontof  a  total  ofsixty-sii  jndgmentw  for  IIiIh  eard  sixty-fire 

cf  tbem  were  In  favor  of  the  filled   space  being  longer.      In 

tlMD^xt  tliree  eolumna,  that  is,  in  the  third,  fourth  and  fifth, 

Vf  tabnlatiMl  tbH  judgmrntn  rendered  on  thrtw  cardH,  all  ol 

«bieb  were  exactly  alike  save  in  the  number  of  punctores  in 

Uie  Slled  spae«.       It  will  be  seen,  by  referring    to  the  totals 

ta  tbene  columnH,  that  iticreaae  in  the  unmber  of  punctart->x  in 

Aetame  t^piK^u  increased  tbe  number  of  judgment-sin  favor 

filled  fpace  bring  the  longer.      Thus  C.  W.  D.,  in  the 
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fintt  ratnmn  of  thin  »H,  made  aeTeatcen  jQdfnncnts ; 
in  ravor  of  tlie  filled  Bpace  beinK  longer,  and  senn 
favor  of  the  open.  In  the  second  column  ol  (bv>  n^ta  tveatyl 
Jadcmente  were  made,  Bevent««n  ia  favor  of  the  fillt-d  npooftl 
and  three  to  fnvor  of  theop«>n.  In  tlti>  third  Roiamn  of  the  set] 
cifcbtoen  jndgmente  were  mado,  with  &ttc«a  for  the  fiUed  asdl 
three  tor  tlic  o]>en.  By  clancing  at  the  totals  at  tbe  bottom  otl 
these  eoliimnin,  it  will  tic  Keen  that  these  proportiong  irenj 
more  than  Iwrne  out  by  tbe  other  subjecta.  That  m,  tim 
totaltt  allow  that  with  the  itieraaae  in  tlie  nniaber  of  poncturet! 
ia  the  same  space,  the  Apace  appeared  longer  even  in  tlwi 
third  column  of  the  set.  These  jadcmeota,  it  must  tw  n-in«D-| 
bered,  were  ItetwH-n  two  H^taces:  3^  cm.  of  open  spaee  i 
3  cm.  of  Itlled  fti>ara;  so  that,  even  if  tbe  nniuborof  Judgments] 
were  e4|ual  (or  tlie  two,  it  would  show  a  preieit-nce  for  Lhaj 
filled  spaee.  Bat  when  it  la  ae«u  that  under  theae  oondJtione, 
the  total-f  tthow  tbe  mtios  of  preference  to  hn  Ijt,  3^  nad  Gj 
tor  the  filled  spaces  respectively,  it  makeN  a  f-lenr  demonst 
tion,  not  only  that  filled  space  scema  longer  for  active  toocb^ 
bnL  that  tb«  greater  the  number  of  separate  senitations 
oeived  in  the  itlliMl  Kpaee,  the  longer  it  apfteiint  to  be.  Xow, 
it  ia  clear  that  Unit  increase  io  the  apiMir(':iit  l<>n^  of  the 
filled  space  would  not  indefliiilely  increa>>e  with  the  increaM 
in  tbe  namber  of  panctares,  but  that  there  would  be  a  point  ■ 
reached  where  these  would  not  be  separately  dJHtingnishablM 
and  tbe  number  of  the  SPURotions  would  diniintab  rattier  than 
increase,  I'O  that  wc  fihould  have  a  ri{;fat  to  expect  s  decrease 
in  the  niimtier  of  Judgments  pi-eferring  tbe  filled  rather  than 
th<»  open  as  the  lonffer. 

This  same  iitfiiientw  of  tbe  number  of  punrtiin-K,  or  in  other 
wordri,  \hv  ntiiiilH'rof  distinct  sensntioni*  recetvetl  iu  p»8Alng 
over  the  same  amount  of  space,  is  fle«n  by  oomparnti:  the  laxt 
double  column  of  judgments  in  Part  1  with  the  lintt  in  Part  2. 
Hem  the  spaces  in  each  case  were  the  Kame  ;  that  is,  5  cm., 
but  in  the  former  there  were  bnt  six  punctures  in  the  filled 
s|Mice,  while  in  the  latter  there  were  eleven.  By  glancing 
down  these  coloDin^,  it  is  plain  to  see  that  tbe  fille^l  i>paec  in 
each  eade  was  pnrffrrwl,  but  mm-li  more  often  rrlatively  in 
catu«  of  th«  eaiti  with  eleven  punctures.  The  totnis  show  th« 
ratios  of  the  jud^iucnts  to  he  two  and  one-tentli  and  three  and 
twD-fifthd  respectively.  That  is  to  say.  there  wyre  two  and 
one-tcntb  indgments,  in  the  first  case,  in  favor  of  the  filled  to 
one  in  favor  of  the  open,  but  In  the  Ko<roiid  there  were  three 
aud  two-flttlis  to  one  lu  favor  of  the  filled.  It  Heoms  that  DO 
further  explanation  of  tbe  result^^  bearing;  on  this  point  need 
be  made,  but  that  tliiM  in  Re«*u  to  be  true,  within  (wrtain  limits, 
in  all  parts  of  the  table.     However,  it  is  clear  that  as  the 
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to  be  oompared  iocreaae  ia  length,  tbe  influence  of  the 
led  Bpsce  is  less  and  lees  marked.  That  ie  to  Ray,  wbeu 
'  the  Bpii«ca  to  be  compwred  are  more  tiiao  10  cm.  iu  k-ii^b, 
line  illasion  does  not  hold  so  steadily.  For  examplf,  the 
open  space  i»  ]Ddt{«d  longer  more  dniee  Chan  the  filled  whore 
ttrh  ttpHce  wait  13  cm.,  altbODgb  the  filled  had  thirteeo 
pDDi^nnv.  !(■  i»  evident  that,  with  the  loiigE*r  Kpaees,  the 
NibjeeUt  w<^re  gneeaing  quite  hir^ely,  thoufch  in  u  pnieml  way 
the  mied  spaces  were  prefcrreil  for  the  lonfier.  Th«  notes  I 
made  at  the  Itme  of  making  the  experSmoniH   aru   valuable 

^bl■^^.  Wilh  no  exceptions,  the  »uhjectii  complained  of  the 
length  of  thewK  longe>!t  i-anis.  conslantly  Raying  they  had  no 
■are  bMUS  for  their  jadjcmcnts,  ofteu  sayinj*  that  the  judf;meat 
Was  &  mere  guejw.  Esperially,  they  coniplniuud  of  [be  long 
Op»n  space  aa  being  ko  fudetinite,  liecaune,  in  i)aaoing  the 
flii£<-r  oTcr  iU  there  was  a  sort  of  anxlouH  effort  to  guide  the 
floaer  through  thin  blank,  so  to  speak,  in  onler  that  it  wonld 
•trike  clearly  the  Gr^tt  pittictnre  of  the  filled  space.  The  hes- 
iMucy  and  caution  hei«  introduced  would  have  a  leudeuey  to 
niakn  ihfs«  longer  open  Kpa(!«?*  apiM*ar  long^T  than  tlicy  otlier- 
wifM)  would,  and  iu  thiit  manner  in  a  Mi);ht  degruo,  at  leaet, 
Tlctate  the  resulle.  However,  as  ban  bef^n  said,  even,  in  a 
gcnerml  way.  the  longest  open  spaccu  uacd  do  uot  seem  so 
lotig  a«  equ^y  long  filled  »paces. 

The  next  qnestion  is,  what   diHejence  in   the  judgmentg 

arofu-  when  the  open  upaoc  was  pi-cscnted  first  as  compared 

riih  thoite  where  the  filk^l  came  first  t      Or,  in  other  words, 

iwhrn  two  e<]ual  HpH('*>H  are  t<p  be  comjmrv'd  an  to  their  length 

touch,  one  tilifd  and  the  othi;r  0]>cu,  dui'M  it  niak«  any  dif- 

'  in  the  jndgnicnts  which    is  given  first  f      This  qncs- 

can  be  answered  by  eaying  that  wheu  the  spaces  to  be 

}iDpMred  ai-e  bhort,   les8  than  S  cm.   each,  there  is  practi- 

'^cally  no  diftf-rence,  hnt  that  nlwve  this,  ait  far  an  we  wont, 

Ibrre  is  quitv  a  diflcn-nco,  Ihougb   varying  Hlijfhtly  with  dif- 

fttn^ut  subjects.      By  examining  the  double  coIuihiih  o(  totals 

on  the  right  of  each  of  (be  foregoing  tables,  thui^e  statemeDt6 

■rr  made  more  eleur.      Take,  for  example,  thr.   first  subject 

■Itain,  C.  W.  I).,  it  will  be  seen  that  in    Part   1    the  whole 

Bomber  of  judgments  rendered  in  favor  of  the  open  boing  the 

L  kmi^r  was   twunty-lwo  when  the  opeu  was  presented  first. 

H  aod  DiDete«'n  when  the  filled  was  presented  first,  and  L44  and 

^  130  reflptvtivfly  in  lavor  of  tliH  Sllml  a»  iKsing  the  loufjer. 

Of  course,  tweuty-two  and  nineteen  esn  not  be  directly  com- 

pved  unless  the  whole  number  of  jndgments  in  the  two  oaaea 

w«cv  the  ttaoie.      Ah  thk  wa.s  not  the  case,  the  ratios  of  tine 

ladgmentH  in  the  two  oases  should  be  compared  and  these  are 

tonod  tfl  be  tho  name,  viz.:    one  to  four  and  firu-teatbs   in 
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each  case.  By  foIlowinE  down  the  colarons  larther  id  Uh 
HAine  part,  it  will  l>e  kchu  tUat  for  «omf>  Hubj«i.-tH  there  8««>i 
to  be  qnit«  a  difference,  even  vhon  the  spaces  were  less  tb»a\ 
B  cm.,  but  as  there  were  comjMtratively  few  experimeDt 
made  ou  each  ot  tiie>H«  subjects,  tho  difference  ought  not 
ooDDC  for  too  much.  Bat  in  Pnrt  2,  it  will  b«  ee«n  that  fot 
every  Hntiji-cti  tutTe  one,  wbuii  the  filled  tiiiace  was  present 
first,  there  was  Hn  increase  in  the  namber  of  jndf^meots  pre- ' 
fcrritiK  the  open  opacos  as  the  longer.  Just  why  this  sLoali'l 
be  fio  in  not  so  easy  to  say.  But  It  is  ])«rhapti  due  to 
rapidity  with  which  the  sensattons  die  oat  as  the  fin^r 
moved  through  the-  sfmrps.  Ili-n-  ujniin,  the  notes  made  dor 
in^  the  progress  of  the  experiments  are  helpful  in  making  ami 
explanation.  It  was  obeerved  that  the  longer  the  bj 
compared,  the  greater  the  numlierot  trials  thai  were  reqniredil 
for  the  stibjccte  to  come  to  a  dccieion.  Vol  only  this,  baU 
each  of  them  remarkexl  that  the  long  ones  were  very  indefl^j 
nlte,  and  that  by  the  lime  tJie  finger  wm  paseeil  ov^er  lioLlti 
spa«et>,  DO  definitely  clear  notion  of  the  len^h  ol  the  first  oi 
waM  left. 

Tesfn  ttitfi  Pajmive  Touch.     The  problem  of  getting  regular 
and  steady  motiou  o(  the  proper  rate  for  passive  touch  occu-' 
pied  much  of  my  time  before  it  was  Qnally  and  satlsfai'torily 
Bolvcd.    The  conditions  which  it  was  necessary  to  sutimiy 
were:  (1)  That  the  motion  shonid  be  of  nniform  rate;  (2) 
that  it  should   be  unaQwted  by  any  sligbt  friction,  and  (3) 
that  the  card  should  thus  be  brongbt  in  contact   with    the 
fiuf^er  with  diifiicicnt  and  rppilar  frequency.      Hap])eDJng  to  , 
be  in  the  shop  of  the  university  mechanic  one  day,  1  notioed' 
that  in  the  movement  of  a  planer  for  metals,  whirh  was  run 
by  a  stt-um-eiit^iDe,  tbe  above  conditions  could  lie  easily  ful- 
filled.    ]t«  movement  was  horir^nlal  and  could  be  regulat'edj 
asto  KjieM]  and  frecjueacy  of  r*-tuni,  whileaCtbesame  time  tb< 
optmmlUB  w-as  so  massive  that  the  motion  wonld  not  in  lh< 
least  be  influenced  by  a  smalt  amount  ot  friction.      All  that 
was  miuired,  tlien,  In  order  to  make  tbis  serve  the  purpose, 
was  to  arrange  a  etatiouary  arm  rest,  and  to  fasten  a  rack 
the  moving  lje<l  of  the  planrr  to  hold   th«  cards.      Ilavin(^ 
made  these  arrangements,  the  conditions  were  then  fnlly  ^t' 
isfied    and    the    same  test'i  conld    be  nia^le  with  the  curda 
for  passive  touch  ihut  Imtl  \vflvi\  made  for  a<' live  touch.  i 

The  snbjects  were  seated  at  right  angles  to  the  moving  bed* 
of  tbe  planer  with  the  arm  at  rest.     By  simply  extending  the 
finger  tip  over  the  end  of  the  arm  rest,  it  was  thae  brought 
into  eontact  with  the  punctures  of  the  moving  card.     Jn  t.bi» 
case,  as  in  the  tent»  with  active  tonch,  the  finger-tip  wiui  IcKpt 
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ition.  To  do  Uiia,  the  6ng«r  waa  nused  from  the  card 
Bg  the  backward  motion  of  the  pinner.  The  iniibjeH  thns 
opporfcanity  to  try  as  otten  aa  he  wiehcd  before  rominf; 
decistoD  B8  to  vhich  of  the  two  spaces  was  the  longer, 
all  tbe  tests  with  passive  touch,  the  cards  were  presented 
I  tbe  open  Kpacc  ^wajH  coming  first.  It  van  deemed 
loeesary  to  take  nny  tests  with  the  spaces  reversed,  he- 
le  of  the  negative  refiiilts  vrith  thiH  variation  in  the  t«Hta 
I  active  touch.  The  sabjects  were  blindfolded  durin{j;  the 
I  and  dirertM  to  make  their  jndgment«  wholly  upon  tbe 
B  of  tlirir  KcntiutioiiH. 

Dder  these  conditions,  as  stat«d,  it  is  very  clear  that  all 

in  deteraiiaiug  the  relative  lengths  of  the  two  spaces, 

log  from  the  BMisations  derived  from  voluntary  juove- 

t,  was  eliminated.    That  is  to  Hay,  tlie  various  judgmenttt 

le  sabjcctn  were  txMud  only  on  the  KcnHutionr^  uf  boudi. 

Bs  with  punotnre-B,  as  previously  described,    were  used, 

hoee  with  these  there  wae  much  less  likelihood  of  introdtic- 

[»n  element  of  pain.     As  soon  aH  the  points  became  dulled 

(re[Wjited  tonchingH,  new  canls  were  snbKt.i luted,   which 

to  kept  the  spaceM  constant  and  their  rclatiouK  unchanged. 

Bie  tolLowiug  table  shows  tbe  judgments  of  the  subjects 

te  named,  under  the  above  conditions  ; 
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mi 
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8 


4 
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s 
1 


a|-* 


<ai 


*H 


r"S      o~ii      T~Tf     io~Ti      o~u      4~26      2"^ 

'anafion  of  Table.  This  table  la  identical  in  plan 
the  one  ^ven  lor  active  touch,  save  in  this  one  there 
Upeftficfltion  of  the  number  of  punctnreti  in  each  filled 
A.  The  number  was  not  indicated,,  because  the  punctures 
}  made  eqaally  far  apart  in  each  case. 

tntU*.  There  were  812  jndi;n)cnt«  under  these  conditions, 
llieh  270  were  in  favor  of  the  filtc<l  apace.  ThtH  too,  in 
t  of  the  fact  that  the  open  spaccH  of  the  fourteen  cards 
were  reaily  longer  thau  the  illled.     If  we  consider  tbe 
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Jnd|«maDtB  made,  wfaen  tli«  open  spaces  wer«  Always  U 
Uian  tbe  filled  8p&c«a  with  vbicb  thej  w«re  coiui 
will  !»till  find  a  sn-at  pn-h^rcot-f!  lor  the  filled  ftpiuw. 
number  of  judginont^  made  trom  n  i'OtnpaiiBOc  of  tbe 
on  the  eight  n%n\f\  wlioflfl  open  Bpocics  are  a4waj8  longer 
Uielr  filled  Hpacei*,  in  178.     Of  this  uunilrar  tiiei  fiU«cl  s] 
weru  judged  to  be  the  longer  IAS  timns,   wliiln  the  vahOB 
opi^n  tjipacuK  werojudeud  to  bn  thn  loni^r  only  forty  timoH.     It 
IB  a  waste  of  space  and  time  to  take  np  each  card  and  afaoi 
Uiat  ia  every  uaso  tbe  totals  give  a  gi-eater  numtwr  of  jadg-1 
n)viit«i  for  tb«>  Oiled  space.     It  tbe  reodfu-  will  only  glanca] 
H(  t.li«  rei«iill»  of  t'ach  rolinnn  LhLs  fiu>t  will  b«  niHiiiresb. 

TcHtjt  w/u'ti   (he    Tactilt   Surface,   of  the    Fiit'jci-Up    mul 
Limited.     It  wiu  mentioneil  previonsly  tbnt  tliere  migbiseenl 
to  be  a  fnult  in  tbo  method  thus  far  tti^ed,  In  that  wben 
entire  width  of  the  tip  of  tbe  finj^er  was  brongbt  into  coDtacHJ 
vitb  the  points,  lhi<  notion  of  tbe  length  of  the  open  si 
wonid  bo  formed  from  the  space  paKMd  over  from  the  tini 
the  lasf  Bpnsitive  point  of  the  linger  left  tbe  point  at  the  be-] 
ginning  of   the  open  space,   until  tbe  _/?#■«/  seusitive  poi 
touched  the  beginoing  of  (be  cloaed  space;  thtis,  of  ooarMi] 
making  tbe  open  space  npptmr  Hhortx'r  than  it  really  ww.{ 
While,  as  was  said,  it  was  tbonirbt  that  this  waa  couQt«r>J 
balance*)  by  the  same  thing  happening  with  tbe  closed  ajk 
to  prevent  any  possible  error  in  the  resnlts,   tbe  follovia|^ 
vaiiittioa  in  the  method  for  passive  touch  vfv^  iatrt>daccd.1 
it  is  plain  that  if  thnrelieany  fanit  in  thenietliod  as  iiidiciited,] 
it  could    only   be  remedied    by  limiting  the  amount   of 
tactile  snrface  of  the  finger- tip  to  the  space  of  »  single  M'nsoi 
circle.     This  was  accompliHhod  In  tbe  following  way:     Th< 
arm  rest  previously  mentioned  was  lengthened  so  aa  to 
entirely  across  and  above  the  moving  card -rack;    direotl] 
over  this  moving  rack,  a  slot  was  cnt  in  the  board  formii 
tbe  arm-rest  and  into  this  slot-  a  strip  of  Ho  was  fitted  so 
to  i-it«'nd  downward  lielow  the  lower  side  of  the  board 
approach  the  surface  of  the  card.    Through  this  tin,  a  hoi 
was  made  just  so  large    that  when  the  finger  was  pt 
against  it,  a  porlioa  of  its  sensitive  surfaet-,  It^MS  tbau  2  mnxi! 
in    diameter,    protruded    and  came    into    contact    w  ilh    th^ 
pDuctures   of  the  card    passing  along  nnderneatb.     By 
me&us,  not  only  was  tbo  possible  error  in  tbe  results  avoids 
but  all  motion  ol  the  finger,  either  real  or  sngge&ted, 
vbolly  eliminated.     All  the  conditions  of  this  series  of 
were  tbe  same  os  those  in  the  previous  testa,  save  the  ts 
tions  above  doscribr-d.      It  perhaps  might  be  well  to  say  hei 
that  punctured  cards  were  used  tbronghout  the  whole  aeriel 
of  tests. 
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"tests  made  andrr  thcne  last  rooditlons  fd^e  the 
iwing  ronden^ed  rr8alt« :  By  using  cards  made  and 
iparM  oxHclly  an.  ihotw  uMni  in  tl)(*  te!tt»  vriih  passive  touch 
vbrn  the  finKi-T-tip  wuh  not  limited,  out  of  200  jinJ^mrntiN, 
oolj-  tl]irty-llire«  were  in  favor  of  the  open,  while  167  were  in 
hror  of  tlie  do&ed  bcine  the  longer,  thus  malntalalQg  practi- 
nllf  ihft  name  proportion  of  prefei-eiice  for  the  closed  as  in 
Ac  tcete  with  th<>  other  nielliudH.  Thp.-ir  indgmt^ntj^  were 
pttrpo««lT  otitainL-d  from  Hubjtrcts  who  had  not  m-rvod  for  me 
In  tht!  previous  tests,  in  order  to  be  sore  that  tbej*  be  com- 
filetely  naive. 

Th*'  obstrvaliou  made  by  Ilerr  nielli iit^lioff,  as  reported  by 
ffuDdr. '  to  the  eflei't  thiit  it  the  KjKice  between  two  poinfe  1)6 
diTide<l  into  two  cqaal  parts  by  a  dot,  and  then  one  of  theee 
pwU  bt*  again  diriiled  into  halves  by  another  dot,  the  half  of 
tbe  whole  8pai«  thus  filleil  seenm  nhorler  tor  the  eye  than  the 
open  half,  doei*  not  hold  true  for  touch.  To  »*.'»•  whether  or 
not  Ihift  held  for  touch,  I  made  a  series  of  exi>eriment8  with 

pH'parfid  to  meet  the  above  conditions,  but  found,  in 

tt«  niudc  thereon  that  the  preference  was  as  marked 
)rthe    filled  K|Kieu  under  these  eoiidilionH  as  it  was  in  any 
of  tbr  pn-vioiii*  U-Ma  for  pjwtsjve  touith. 

The  •jnet^tion  now  arise-s,  what  18  the  meaning,  from  a 
piycbological  point  of  view,  of  these  results  t  In  the 
firitt  place.  U  im  plain  that  a  closed  space  (or  the  sense 
ol  touch,  jnst  nx  for  tlint  of  Higbt,  appears  longer  than  an 
equal  open  Hpai^c.  Hence  the  cxj)luna(.ioiiH  heretofore  given, 
wholly  tnsed  on  the  difference  in  time  tlie  eye  used  in  passing 
over  opene<]  and  lilh^d  xpace,  mnst  Klop  short  Of  the  real 
troth.  That  this  illusion  holds  for  touch  is,  I  think,  com- 
jdefelj  UemotiRt rated  by  my  experiments  in  passive  tonch, 
and  in  th«.se  the  time  used  in  passing  over  equal  spaces  was 
exactly  the  same.  Uence,  diflerencea  tn  this  elemeut  cannot 
Wrv  enter  into  the  expluiiatiun.  The  tact  is,  that  in  the 
aaoip«riaon  of  thettc  two  tMiutrate  truiuN  of  seusit-perotfptioUM, 
theoncwhirli  was  the  fuller  of  definite  and  distinct  sensa- 
ttow  seemed  the  longer,  though  e<]ual  time  had  been  con- 
WBwd  in  the  passage  of  each  train  across  the  locus  of 
waseiotMneBK.  All  have  noticed  how  much  longer  a  rornl 
when  find  pasHod  over,  than  it  doen  after  it  tKHiomcs  a 
^hailiar  and  oft«n  traveled  road.     The  first  time  it  in  pa«»ed 

everj'thlng  appears  in  eonHciousnesH,  even  to  the  minor 
|4iteUs  of  the  scenery,  bat  as  it  becomes  more  f»iuiliur,  there 

Ut  be  only  a  few  points,  such  an  half-way  places,    or 
IMBM  pecoJiar  objcct<t,  wblob  aro  noticed  at  aU,   while  the 
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■feielohee  between  are  as  open  spaoeft.  One  ran  not 
Stanley's'  de*cription  of  the  ffrent  African  forest  wJthc 
feeling  the  vastoess  of  it,  cbictly  t>pcai]se  he  makes  one  croi 
intossniall  Kpiuv  of  time,  iiuagesof  multitudes  of  plaata 
shruhHAna  trfXiftnudmsecta,  and  then  reminds  yoatliatftU 
have  in  mind  must  represent  only  thosi' lliingd  jttwn  within  I 
small  riidinH,  (or  yon  cannot  even  sec  through  to  the 
light.  Besides,  he  merely  mentions  and  hastens,  leaving 
rrader  with  only  KQf^eMtionH  from  which  to  bedeck  the 
with  their  varied  foliage  and  (catoon  them  with  mi 
vines. 

lu  tbe  letitH  I  made  with  the  cards,  It  was  not  only  fot 
that  of  t«-o  eqaal  spaow,  the  one  open  and  the  other  &Ue 
the  fitlnl  one  s*^mrd  the  longr*r;  bnt,  aJito,  it  was  foiinil  tin 
o(  two  fill^  sp»ci-s  of  cf]nal  extent,  the  ono  more  eoniplcU 
flUed  seemed  the  longer.       It  must  be  remembered,  boweve 
that  "more  completely  tilled  Kpaoe"  lu  Lhi«  connection 
capacity  to  present  to  the  eabject  in  a  given  time  a 
Domber  of  distinct  sensnous  ntirauli.     It  is  cl<>jir  that  if 
great  a  number  of  distinct  stimuli  be  ponred  in  upon  the  sat 
ject  in  a  given  time,  they  wonld  drop  l>eIow  the  threshold  i 
differentiation,  and  xm-h  a  train  would  Iw  claKHml  with  the 
which  arise  from  what  we  hnve  t<'rme<i  ojw-n  spncc.      For 
ample,  if  wc  ran  the  fingt^rs  rapidly  over  a  piece  of  coi 
cloth  or  a  wire  screen,  instead  of  a  oumbor  of  dlGtlnct  8Ctia 
grfcions,  there  is  but  one  continuous  uudiflerentiated  senaolioB 

II  we  glance  ovor  the  lawn,  the  sensation  is  as  if  there  wc 

It  one  continoons  Btlmulua,  thongh  wo  know  it  to  bo  pi 
dnced  by  the  fusion  of  the  stiraali  from  countless  grass- blade 

The  couoliiKion  Lo  which  our  rettalts  lisad  uk,  then,  is  that! 
we  have  given  two  trains  of  aenae- perception  produced  in 
mind  in  fi\\tn\  durations  of  time,  the  on^  which  is  made  up 
the  great^'r  number  ol  distinct   sensations    req«in*a,-  ol 
mind  a  greater  amount  of  sjiare  in  its  reference  to  the  ei 
nal  world,  provided,  of  course,  that  these  trains  are  bi 
at  all. 

It  should  be  noted  that  this  geoeraliEation  aays  nothing  i 
the  origin  of  onr  notion  of  space,  but  only  callo  atteottOB 
the  fact  as  exhibited  in  adnit  mental  life.  As  Lo  whether  this 
an  iuhifrent  m<>iital  t«>ndM(icy  or  thR  result  of  liabitual  a£.<toc[ 
tions,  the  tests  hero  mode  have  nothing  at  all  to  say.  Tb< 
is  thus  offered  abundant  opportunity  for  speculaJI<fon 
hypotlieKy«,  but  vru  prefer  to  run  no  risk  in  parting  compao 
with  the  truth  and  so  will  he  content  to  await  the  outcome  i 
a  contiaaatioD  of  ttieae  inrestlgationB. 


•  Is  Darkcat  Afzioa,  Vol.  U.  p.  7S. 
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iHuMon/or  Weights.    A  Study  in  Association  and 

Apperception. 

has  long  been  koowa  that  of  two  bodies  of  equa]  vreight, 
of  differfnt  size,  the  Kniallt^r  ontt  appean>d  llif!  lieavior 
en  lUtod.      The  purpose  of  the  foIlowJD^  series  of  expcri- 
ta    wna    to    (lelermiiie  how  the  perceptjion    for  oertaia 
could    1)6    iDfluGm-'ed    wlieo    (1)    they    wure  of   the 
t^ape  and  xceight,  but  different  in  »izt\  and  (2)  whea 
>y  were  of  the  same  irhn  and  weight,  hat  diffHrent  in  iiJiajie. 
»  well-known  oxperitnenta  of  E.  IT.  Weber'  and  Feehner" 
1  \m  recalled  here.    Tbey  experimented  with  weichts  of  the 
le  ^Ao/je  and  «':p,  but  of  differful  ahsolut*?  trvifffif.      The 
>U  Of  these  workers  was  to  determine  the  finerieBs  of  dia- 
ion  for  difTertmi'e  in   weight.      The   work    here   de- 
ls of  a  very  different  nature  from  tbeirn,  oeverthelcss 
laltA  obtained  show  the  nt^d  of  great  care  in  the  prepa- 
ion  of  weights  for  such  work  as  tbeim  and  in  ko  far  !»  ttnp- 
ttal  to  their  work.    The  pnrpose  of  this  work,  however, 
make  a  study  in   a-HKorJHtion  and    apptiireplion    by 
DB«  of  on(<  of  ibt*  Htruti^etil  Hssooiatloni^  we  make  la 
that  of  two  givfu  wtiighta  of  the  same  nmlerial  the 
w  the  heavier.      Tliis  HNSocint.ion  we  have  firmly  fixtHl 
ta&e  of  the  often  reeurrin^  nnd  immediate  sequence  of  tJio 
Indeed,  if  it  rould  be  Baid  of  any  a^soriation,  that  it 
inborn  or  racially  fixed,  It  could  be  truly  said  of  this  one. 
Tests  vn    School    Children.^      Vpon  these  a  study    was 
OODceming:tht!  iUii»ions  ari-sintr  from  eumparing  weights 
(the  sane  shape  and  woi(<ht,  but  ditferent  in  size.    To  make 
atody,    I   constructed   HOiiie  wei{;hts   in    the    following 
\y  :    A  braAK  tubu,  a  little  ovur  an  inch  lu  diamelvr,  was 
into  small  tnbes  of  the  following  length.t:   JJo.  1,  Ij  in.; 
3  in.;  3,  2^  in  ;  -4,  'A  in.;  5,  ',i^  in.;  ti,  4  in.;    7,  4^  in.;  8,  0 
Tliey  were  each  made  to  weigh  132  grams  by  Slllng  them 
ikh  different  sabatances  and  were  all  capped  over  with  care- 
lly  et-lafl  hiut  of  braitit.      ('are  wa.s  taken  to  di.Htril>nl«  the 
It  tbronghout  the  whole  of  eaoli  tnbc,  so  that  one  end 


rTutnnn  und  das  OcmiungefUhl,  Wagner**  HaDdarUrlvThuch 
llologle,  3,  p.  M3  et  iH.'q. 
_eiiteuer  I^ychniiliyBik,  I.  p.  ISSetaeq. 
[*I  am  groalJy  Indubtvu  furHiomuturliil  here  uned  to  Mn.  Oroce  B. 
auffh,  nincipolot  thoTeachi''n'TrAiaine8chooI,OTnnh«,Ne- 
»hr»  carrieu  out  ander  mv  dirvotion  this  long«<Tif>t»  of  toite 
Ith*  ptibllc  school  cltlldren  ol  Omaha.  Hor  work  of  making  the 
__Miwai  of  the  moHt  |iuiii8taklng  and  oar<>ful  kind  and  deserving  of 
Ibefalatieat  commandallon.  Also,  my  tbaiiks  iu-e  iluti  toHupt.  Flla- 
patrtn.ot  tbe  city  tchoob  of  Omaha,  tor  hU  intenut  aud  coopera- 
Ikia  Is  Ibe  work. 
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shonM  QOt  be  heavier  than  Uie  other  and  tbae  intiodQce  a 
(listiirhing  t^lpm»?Qt  when  they  were  lilted.  There  wm  noth- 
ing in  t-hn  pxternal  apitparjiin-f  of  any  o(  them  which  woaUl  io 
any  way  sut'pest  a  didnn-nti!  in  wi^iyht  (wvc  their  iliflerence 
iu  Hize.  Ii  will  be  seen  that  the  tubes  increased  in  leugtli 
regularly  by  half  an  Inch  and  when  set  Dp  they  fonu^  I 
series  of  rupilarly  ascendiuK  Htep».  The  diiHijcu  of  liiis  ar- 
raoftomeDt  was  to  determioe  what  eBevt  sach  a  rclaUoo8hii> 
wonld  have  ia  Bugtceetion  so  as  to  contJnae  the  illosioo  for 
the  wtiole  Miriea.  The  snt^estion  thus  made  became  ho 
stronfc  that,  when  the  siitije^-ts  Iw^n  to  see  tiiat  the  talNU 
could  be  nrran^ttl  in  a  rf^^iilnr  order,  in  inatiy  inKtHncve  the 
judciueuta  were  chan(;e<l  and  the  tubes  were  maile  to  owopy 
ft  place  aocordjnf:  to  size.  In  some  easee,  however,  this  so;- 
gestlon  had  the  opposite  effect ;  that  in.  It  cauHud  u  disar 
rangement  which  wonld  prohahly  not.  otherwise  havo  b«i 
made,  simply,  as  the  eabjects  afterward  acknowledged,  bfr 
oaQse  they  thought  it  improbable  that  the  tnbea  had  heea 
made  so  as  to  deereafw  in  weight  ro  regularly.  These,  ol 
cotirKe,  wc^^  not  utrictly  k'Kitlnuit«  judgiuentH,  and  shonid  be 
oaat  out  of  the.  i-e«nll8  wherever  they  are  known  to  exist. 
Bat  a»  there  were  very  few  of  such  they  have  not  apprecte- 
hly  inflm-no-d  the  IjuhI  reotilts.  lu  all  ca&es  where  the  Huh- 
ject  periiiitte<l  his  judgments  to  be  made  from  the  ueuc;ilioiu 
purely,  the  arrangement  is  probably  witboni  a  variation,  111 
onler  of  their  aixe.  Bo  with  uio^t  of  the  Hiibjeeu  the  iUuinion 
was  strengthened  by  attraeting  tlieir  attention  to  this  rej;uliir 
(lifiorenoe  in  size.  Constant  cam  wa»  takrn  in  making  th« 
experlment«  not  to  sog^st  to  the  sobjecta  that  they  vert 
given  a  pozzle  to  work,  or  that  there  was  anythlog  strong* 
uljout  the  cxiieriment.  The  tubes  were  put  iM^forc  tbcm  am 
they  were  KJmply  askwl  lo  "arrange  thorn  in  order  o(  thcar 
weight.*'  These  words  were  used  because  it  was  Lboogbt 
they  were  fiti-e^tt  fit)!u  suggestion.  The  subjects  tlms  began 
tJie  experimi-nt  with  the  notion  that  it  wan  it  test  in  flnoDMi 
of  discrimination  for  weight.  Tbn  bests  wore  made  under  the 
most  favorable  circamstanoes  possible.  No  one  was  permit- 
ted to  be  present  but  the  operator  while  the  tests  vere  bulnc 
mwle,  in  order  to  prevent,  especially  in  the  case  of  the 
yonnger  chihiren,  any  possiblo  confusion  or  nnnatnralness. 
Thoy  were  directed  to  lift  each  weight  in  the  same  way,  that 
is,  by  taking  them  between  the  thumb  and  finger  and  lifting 
them  stniight  up.  in  order  to  prevent  any  physiological  basis 
for  a  difler<;ace  in  Kenrtatious.  No  more  restrictions  were 
placed  iiixin  them,  however,  than  were  necessary  to  insnre  the 
IntTodaction  of  no  error.  Aft«>r  the  weights  had  beenarranged 
in  the  order,  as  they  thought,  of  their  weight,  they  were 


^ 


•d  to  make  a  comparisoD  of  the  weights  in  relative  terms, 
Uif>  first  and  the  last  of  the  series.  Tbeee  comparisoos 
b»Tp  all  b<H:n  t-nt^reil  in  the  tabltis. 

Before  the  work  ix'gnn.  th«  children  were  <iivi<1ed  into  three 
ihwor  o<conllng  to  th.:ir  general  int*lH),'ence.  The  brightest 
*tte  grouped  together  to  form  class  I.  the  good  to  form  cIhsh 
U,  and  the  dolleMt  were  put  lu  ela^K  III.  Thin  eliissificntion 
viB  made  hy  their  teachers,  aud  was  uakuovirii  tothc  chililreo. 
Tbey  were  simply  markeil  in  the  tahlen  as  belonging  to  a  cer- 
Ua  class.  Also,  their  age,  mx,  nativity  and  physical  derel- 
toawnt  were  noted,  as  well  as  the  nativity  and  ovcupution  of 
Kb  pareDte.  All  thiH  hut  the  latter  will  he  seen  by  a  glantw 
X  aay  one  of  the  tables  givcn- 

Thi^  following  tables  show  the  arrangements  of  the  wBigbts 
ind  their  oomparittons  for  the  groupings  with  reference  to 
of  tnt(}lli£eace,  aex  and  age. 
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Explanation  of  the  Tab!r.».  The  Roman  numnrals  at  the 
head  of  the  colamns  represent  the  arrangement  of  the  order 
of  eight  weights.  All  the  weights  which  were  judged  to  be 
the  heaviest  were  recorded  in  the  columns  marked  I ;  those 
voightewhichwerejadged  to  betbeDeztligbtestfinthecolnmnH 
marked  tl,  and  ao  on  to  thoso  JudK<><i  to  be  the  lightest, 
whieli  was  thus  recorded  in  rohiiun  VIII.  The  Arabic 
numerals  entered  beneath  in  these  columns  represent  the 
weights  which  were  judged  to  belong  in  this  order  of  weight. 
Thus,  the  tignres  1,  2,  3,  4,  ft,  6,  7,  8,  represent  the  weights 
in  order  of  their  niz^:  1  roprcsoata  the  weight  l|  inches  in 
length }  2  represents  the  one  2  inches  ;  3,  the  one  2}  Inches, 
and  so  OD  up  to  8,  which  represents  the  longest  one,  0  inches 
in  length.  8o,  when  the  figures  correspond  with  the  Roman 
onnierals  at  the  head  ot  the  columns,  it  means  that  their 
weight  was  judged  to  bo  in  the  inverse  order  ot  their  size. 
The  smallesb  was  judged  to  be  the  heaviest,  and  the  largest 
the  lightest. 

In  the  colomns  marked  *'  contparative  weight  ol  the  first 
and  last  ol  the  series,"  tJic  figures  are  entensl  which  repre- 
sent the  number  ot  times  the  weight  entered  in  column  I 
wan  judged  to  be  heavier  than  that  entered  in  column  VIII. 
The  ligaren  representing  any  disarrange  men  ts  ol  the  weights 
la  order  of  their  size  are  printed  in  bold-faeed  type,  in  order 
that  they  may  appear  more  distinct  in  the  tables. 

7%e  Arrangement  of  the  Weightx.  A  single  glance  at  the 
tables  La  saf&cient  to  see  that  more  than  half  of  the  children 
arranged  the  weights  in  the  exact  order  of  their  siiie.  By 
actual  (!0uut,  it  will  be  lound  that  ninety-two  out  of  i73 
arranged  them  so,  and  that  of  all  the  others,  not  one  reveriwd 
them,  or  even  made  nn  approach  to  a  reverNal,  notwithstand- 
ing it  was  BQpposed  tliat  with  the  younger  children  tbiti 
would  be  the  case.  Then,  the  degree  of  the  disarrangement 
is  of  much  importauce.  What  is  meant  by  degree  of  disar- 
rangement in  this  connection  can  tm  lx>st  explained  by  taking 
a  concrete  exnmpht.  In  the  table  marked  Roys,  Class  [,  the 
third  boy  has  made  the  arrangement,  5,  4,  2,  1,  3,  6,  8,  7  ; 
here,  in  this  case,  woifiht  5  was  judged  to  be  the  heaviest, 
and  -SO  ou  iu  the  order  they  occur.  Now,  it  is  plain  thiifc  his 
arrangeraent  is  much  more  a  de]>artijre  from  the  normal  than 
it  would  hare  b(H:n  hud  he  placed  them  so  that  Uie  weights 
*oald  in  no  case  be  arranged  more  than  one  place  removed 
from  the  column  iu  which  it  would  be  normally  placed, 
loBtead  of  weights  being  put  in  either  column  IV  or  VI, 
»hieh  wonld  Ije  a  displacement  of  the  JirM  degree,  it  is  pat 
in  column  I,  which  makes  it  a  displacement  of  the  fom-ih 
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df.'srce  from  the  normal.  Tho  degrrie  of  dtapUcenieat.  the 
can  always  be  fonnd  by  finding  the  dtflereuce  lM't«^<efl 
Dumber  of  the  weight  aad  the  namber  at  the  headi 
column  ID  wbioh  it  in  plucud.  It  in  easy  to  see  that, ' 
tlie  diHtihu*iii»«nl«  madn,  by  fnr  the  gr<>At««t  noinber  are  ■ 
of  thi;  firnt  drKn*.  In  favt,  out  ol  287,  the  -wholi*  nambwi 
diBplacements,  218  were  of  Uie  first  order,  fifty-ODc  werei 
the  second  order,  thirteen  of  the  third  order,  fourteen  of  l 
fourth,  uiid  one  of  the  fifth.  This  fact  sfaows  conclu^ii 
that,  witbont  an  excoption,  each  child  arranged  them  nad( 
the  infltienoe  of  the  illasion  that  their  veight,  in  a  g^ot 
way,  was  Inversely  aM  thtir  size.  This*  ^rnint  will  tie  tonebc 
aKnin  in  the  study  of  the  resnlte,  with  special  relcreuce  to  i 
age  of  the  children. 

Companson  of  the  W'pi^ht  nf  the  First  and  Lrut 
Series.  In  order  to  teat  the  amount  of  the  jllusion  pr 
after  the  weights  had  all  been  arranged  as  the  (tiibjet-t:  thou 
in  the  order  of  their  weight,  he  was  aske*!  to  judge  in  rclMit 
tcrmH  between  the  one  ho  hud  plaanl  aft  the  h^tviest  and 
one  ho  had  judged  to  be  the  lightest.  By  referring  to  i 
table,  it  can  be  seen  ihnt  the  Ulnsion  is  quite  Uu^.  Tl 
judgiuvm*!  of  thL'€0inp«i:iti%-e  weights  of  the  two  rary  froa 
one  and  one-third  to  t«'ii.  Tlmt  i»  to  say,  the  w«.-if;tte ; 
column  I  wen>  jiidgrd  to  Ix^  ai^  many  times  heavier  than  It 
ones  in  cohimn  VlII  as  the  figures  indieate  iu  (hp  rotui 
marked  "comparative  weight."  The  average  CAtimate 
172  eJiildrt>n  in  that  the  weights  placed  in  colnmn  I,  vhic 
was  the  smallest  weight  in  all  but  twenty-seven  easeti!, 
three  times  heavier  than  thoae  placed  in  column  VIII.  wkii 
wud  the  largest  iu  all  but  twenty  cases.  Before  these  tf^b 
were  made  on  the  children,  some  preliminary  tests  had  )> 
mnd(!  on  adnltn,  and  it  wn«  m^vq  that  these  eompuratjTl 
Judgments  were  likely  to  \»  larger  when  all  o(  tht*  wcigliB 
were  pret^nted  for  arrangement,  than  if  only  two,  the  ghi>ri*^| 
and  the  longest,  wert:  ^veu.  That  is,  the  Kame  weicrhts  we 
judged  to  be  nearer  equal  when  they  were  presented  without] 
the  intervening  ones.  To  make  a  thorough  test  of  thiH  inter  | 
eating  differenoe,  178  children  of  the  Kame  ages,  and  as  Df 
M  pOBAible  of  the  same  intelligence  as  those  to  whom 
were  presented,  were  given  only  thi;  two  extremes.  ajd:»«d 
arrange  them  in  order  of  their  weight,  and,  alter  this 
done,  asked  to  state,  in  relative  terms,  their  notion  of  the 
weights.  The«e  last  children  not  only  did  not  see  the  lot 
Tening  weights,  but  did  not  know  that  there  wore  any. 
tablca  for  these  are  not  given  simply  becaase  in  all  but  /t 
cases  the  shortest  is  put  Che  heavier,  and  the  average  of  tb4 
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iparteoDB  U  2.4.  Thnt  is  to  6&y,  fho  smallostone  in  dirMt 
comparisOD  with  the  largest  one,  iininllneiK^  by  the  sag- 
gestJOB  ol  the  interv^niug  ou^h.  wan  judgMl  to  be  only  3.4 
timee  tfa«  heavier.  It  is  qnite  olcnr.  then,  that  we  bave  in  tbft 
case  of  the  jnilgnmntfi,  wh<-n  nil  the  wrighte  were  pn-scnted, 
H  Rummation  cBect  of  the  illusioD  which,  therefore,  did  not 
depend  direotlyoa  the  differeoce  in  the  size  of  the  two  weights 
compared,  hat  on  the  ituK(;e<ilfoD  e&uit(^  by  the  previous  judg- 
mentg  in  arrangiDi;  the  whole  eeriee.  Thnt  is  to  say,  the  sab- 
ject,  after  havinj;  dftrided  that,  weicht  one  waa  heavier  than 
two,  aud  two  heavier  than  three,  and  three  heavier  than  four, 
and  80  on  throngh  to  eiRlit,  wonld  come  to  coraiwire  thp  wpight* 
one  and  ('i(;ht  with  thft  notion  Imilt  up  that  there  wiin  of  neces- 
sity much  difference  tjetween  them.  This  illnsion,  thns  built 
up  uncoDscioupiy,  is  me;isured  approximately  by  the  differ- 
rnce  between  these  two  averages,  3  and  2.4,  which  is  .6. 
This  means  that  an  iUiiNion  of  Meventy-ninie  grams  was 
bailt  up  throueb  this  ecricH,  i(  the  lar>:OHt  one  be  taken 
as  the  standard.  For,  since  the  weights  all  weighed  132 
fnms  each,  the  dtHereDce  between  these  averageii  would 
inve  an  luldiliou  of  seventy-nine  graiuR  to  the  Humlleftt. 
If  the  Rmallest  one  can  Ite  taken  or  the  standanl,  then 
the  largcHt  one  would  be  estimated  Bcventynine  prams 
too  light.  It  seemB  more  natiii-al  to  interpret  this  illusion  in 
the  latter  way,  Iwi-anse  the  KubjectK  jUI  arrmiged  Uie  weights, 
be^nning  with  the  heaviest,  and  thus  necessarily  muking  it 
the  standard,  freqnentJy  coming  Ituck  to  it,  indeed,  as  a 
standard  as  they  progressed  iu  the  arrangement  of  the  Heries. 
Jt  is  a  legitimate  question  for  the  reader  to  ank  tor  an  assur- 
anee  of  contidence  in  thiK  difierence  between  the  averages, 
or  better,  to  ask  for  the  probable  errors  of  these  mean  results. 
These  probable  errors  have  been  calculated  according  to  tho 
rule»  given  tiy  Jevous.'  The  error  tiuis  computed  tor  tho 
compariBOBS.  when  all  the  weights  were  presented,  is  .06 ; 
that  for  the  comparisons  when  only  two  weights  were  pre- 
sented tR  .05.  The  meaning  of  this  is  that  it  any  numlier  of 
indgment«  be  made  under  the  same  conditions,  ouc-hult  of 
them  will  fall  between  3.00  and  2.94  in  the  case  of  the  judg- 
ments when  nil  of  the  weights  were  presented,  and  between 
2.4JS  and  2. 35  in  the  ca«e  of  the  judgments  when  only  the 
eitreracft  were  presented.  We  have  Uiun  arrived  at  an 
approxiuiate  measare  of  the  degree  of  credibility  of  the 
average,  which  indicates  the  region  for  the  truth  to  moat 
likely  hit  upon.  The  trnth  in  this  ease  being  that  if  any 
Dumber  of  jodgmente  be  made  aoder  the  same  conditions* 
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one-half  of  them  would  (all  vitbin  the  Umita  2.94  and  3.9 
vbca  all  tbo  weigbts  were  presented,  and  within  the  UmiU 
3.35  and  2.45  when  only  the  extremes  were  preseatxd. 
SInee,  therefore,  there  is  a  great  gap  between  the  approadi- 
int;  exlreiiies  of  these  two  sets  of  judgments,  we  are  wananial 
in  fiKNi-rling  witli  a  high  degree  uf  ct^rtaiuty  that  the  ni^it' 
cant  tUEfcreoce  between  th<?  two  nvcrof^^  is  not  an  acddtntri 
one,  but  represents  a  differenr'e  in  the  judgments  baaed  M 
tKime  iiermauent  diflcrenco  In  the  psychological  basts  for  tke 
JndicueutB.  This  difiei-ence,  as  we  have  said,  is  doe  tA  tbl 
suggestion  wfairli  came  from  the  intervening  jndgments  wbui 
all  the  weights  were  presented. 

It  was  thoagbtat  fir»t  that  there  might  be  BOme  relatin 
between  the  size  of  ibis  illusion  and  the  least  iKu-(<e[)tible 
diflcrcnce  between  weights  of  this  heft ;  for  if  thv  illueioa 
which  is  meaaannl  hy  Hcvcnty-nine  gntms  be  divided  bf 
seven,  the  iininlter  of  coiiiparisoos  made  in  arnuiging  tfae 
weights,  the  quolii'ut  would  not  be  very  far  i-emoved  trod 
the  leii«t  diticeruible  diQurenre  l>etw*>ftn  weights  of  this  li«(li 
were  the  hefts  of  chose  compared  of  equal  ratios.  Bat  ib» 
distribution  of  the  errors  shows  that  there  is  at  least  do  dif 
(«riiitile  connection. 

Thtt  guesttion  now  arises,  how  can  this  illusion  1m  dlsthb 
nted  throughont  thr  Hcries  T     This  c«n  be  answered  parlJall 
by  noting  the  position  iu  the  series  where  the  disarranK*- 
mcnts  have  been   made.      It   is  evident  that  wherever  IJie 
appiiifnt  diffcrcncH  iii  weight  I»etvr«*n  thi-  weights  was  greatest, 
thi'tt-  would  uatuntlly  occur  les8  diiiurruugciuvat  from  their 
order  as  to  sir^,  and  I'lcr  vrrrsa.     Then,  it  moat  be  borne  in 
mind,  that,  oa  the  weights  increase  in  sixe,  the  relative  differ- 
ence between  adjacent  weights,  when  placed  in  order  of  their 
size,  decreases.      Thus,  the  relative  diEference  lietweeo  th» 
siees  of  one  and  two  is  one-third,  while  between  aeren  and 
eight  it  is  only  one- ninth.     From  this  relation  alone  we  wonld 
liHvt;  a  right  to  «x[H>et  fewer  disarnuigemeutM  near  the  begia- 
ning  of  till;  MCrien  tlmn  wc  would  uear  the  cud.      But    since 
thei'e  are  more  disurrangemcTitK  near  the  beginning,  as  can  tie 
seen  from  a  study  of  the  tables,  the  relatively  greater  difier- 
eucc  in  size  of  the  first  ones  was  more  than  counter- balanced 
by  the  suggestion  which  eanie  when  it  was  seen  that  the 
arrangement  was  proitably  iu  the  order  of  their  eize.     It  may 
be  well  to  call  attention  here  to  what  will  be  discussed  mur» 
at  length  further  ou,  and  that  Is  Uie  toot  Chat  records  on 
forty-eiKbt  adult«   show   the   reverse  to  be  true.      That'  is, 
as   we  might  exi)eet  from  the  diflercuce  in  the  relative  sizes, 
as  the  series  progressed,  more  dlsarraogeraents  were  m«<i 
aM  this  relative  difference  decreased. 


veranoioor  or  touch. 
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IiifeW^nce  and  Apperceplion.  In  the  degcriptioQ  of  the 
method,  it  was  stated  that  before  anyeiperimeDts  were  made 
on  tilt:  chililron,  that  tlieir  teachers  dividL-d  them,  ou  paper, 
into  Ihnw  ciftssps,  with  reforpnw  to  their  general  intelligence: 
class  I  iDcladinf;  the  brightest  ouee;  class  U,  tbo««  eonsid 
ervd  good,  aad  class  III,  the  dullest.  This  classification,  o} 
ooitreie,  was  wholly  unknown  to  tlie  children,  as  has  been 
said,  and  eki  in  no  way  would  aSvct  their  testA.  The  pnrpone 
ol  this  was  two-fold :  (1)  To  compare  the  strength  of  the 
associations  of  the  three  clasAes,  and  note  the  inHnence  of 
these  on  the  judgments,  and  (2>  to  determiue  i(  there  be  auy 
difiereooe  in  the  saggesbibiliCy  of  the  three  i-1.i.kkp.s. 

1.  Th«  stron£tb  of  the  associations  that  have  been  made 
fay  the  subjects  between  size  and  weight  is  found  by  a  study 
of  the  arraugement  of  the  weightH.  fu  the  firat  place,  no 
flubject  hesitated  in  deciding  that  there  were  diGcrenoufl  in 
weight,  and  that  of  quil^  a  marked  degree.  Indeed,  the 
illasiOD  is  80  strong;  that  it  \s  impossible  to  rid  one's  mind  of 

»itt  even  after  one  sees  their  weight  is  absolutely  equal,  pro- 
-viding  that  lie  iwrceives  either  through  sight  or  touch  that 
there  is  a  difference  in  their  size. 

This  last  fart  is  a  very  striking  illnstmtion  of  the  strength 
of  »  long  continued  and  practically  an  unbi-olcen  series  of 
associationt).  Throughout  our  whole  experience,  difference 
io  weight  is  associated  with  difference  in  sixK,  and  especially 

»«o  when  the  weights  to  be  judged  arc  apparently  of  the  same 
material,  as  in  tbiscase.  When  the  weights  were  placed  before 
tbft  subject,  perhups  the  first  oboeryatioci  made  was  that  tliey 
differed  in  size  and  that  some  were  much  larger  than  others. 
The  next  idea  which  arose,  especially  since  the  test  of  weight 
seuKibllity  was  involved,  was  to  the  effect  that  the  largest 
wa«  the  heaviest.  These  ideas  perhaps  all  arose  iu  the 
mind  of  the  subject  Iwforc  he  bud  touchc-d  a  weight,  so  that 
when  he  began  to  lift  them,  ho  would  nnconsciously  put  forth 
eBort  in  lilting  them  in  proportion  to  their  size,  as  he  had 
always  been  accustomed  to  do.  But  as  the  weights  wore  of 
equal  heft,  they  of  course  would  respond  the  more  rendily 
to  the  lift,  as  tiiey  wore  tlic  Iargi;r,  and  thus  arose  a  basis  for 
the  lllnsion.  One  would  naturally  suppose  tliat  after  the 
weights  had  been  handled  awhile,  that  the  illusion  would 
fade  away,  but.  on  the  i-ontrury,  those  subjects  who  took 
much  time  in  the  arrangement  of  them  very  rarely  failed  to 
arrange  them  in  the  order  of  their  fiize,  judging  them  to  l>e 
lighter  as  they  grew  larger.  Indeed,  after  having  made  them 
and  worked  with  them  for  weekH,  fully  oonHcious  of  the 
illnsioD  all  the  time,  [  coiUd  uot  rid  myself  of  tlie  idea  that 
there    was  a  striking    differenre   in   their    weight,    when    I 
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depended  alone  on  what  Rr«tned  to  be  my  eensatioDs.  so 
ot  the  adoU  snbjecto,  npon  whona  I  myeelf  experimented 
after  behif;  (old,  refntictd  to  believe  that  they  -went  ot  the  uhh 
weight,  antil  tbey  mv  th^m  weighwi.  And  even  (hen  «)»H 
pcarrply  prevent  thetnHdvt'S  Irom  discrtHlitin^  Die  balsam. 

I  have  nowhere  round  n  better  illastratlou  of  the  pow^rcf 
apperception,  or  bow  onr  sensations  are  niodilted  and  trau- 
fornx^  by  tht;  ideas  already  iu  liie  mind,  timn  ir>  brongbtoot 
in  these  test*.  The  (ttimnlus  in  the  case  of  each  weight  n» 
exactly  tlie  Kame,  bnt  tlit;  mental  result  tor  eacb  weight  nfl 
different.  That  is  to  say,  were  it  not  lor  the  ImpORitiMcl 
the  associations  pr«Tioa8ly  formed,  the  weights  would  b&v« 
all  appeared  equal  in  their  heft,  becanse  the  snoie  amount  ot 
musealar  effort  would  have  safllced  in  each  case  to  lilt  thi 
weights. 

In  &(*^iutharB'  »tory  ot  the  parly  iu  the  railway  carriaga 
all  of  whom  were  ^tmngers  to  each  other,  it  is  related  tba 
one  memlier  .i«m"t'di'd  in  telling  ihe  occupation  of  each  of  ll 
othem  by  their  spontaneous  answers  to  the  same  questioi 
Here,  as  in  the  weights,  the  same  stimulus  was  applied  i 
each  perjion,  bnt  unlike  the  resalt>it  in  the  caiieot  the  weight! 
the  reeponscs  were  very  different.      This  brings  ont  re 
clearly  the  fact  tlint  from  the  same  stimulus  different  resui 
arise  fordiffereaL  people,  ooly  in  so  far  oh  the  asKOciatlo! 
with  the  same  special  stimulus  have  differed,     [n  the  ca»e  oT 
the  weights,  it  has  iN^n,  as  han  been  i^aitl,  a  universal,  aJmost 
an  inborn  association,  that  of  two  or  more  weights 
same  material,   the  heft  increases  with  the  increase 
and  KO  not  only  wa8  the  stimulufi  the  same  for  each  {lerson, 
bat  the  sensations  received  were  mooldod  and  shaped  under 
the  inHaence  of  like  oeNociatJons,  in  such  a  way  that  we  get 
the  same  general  results.      80,  while  the  doetriiie  of  appeo 
cepLiou  calls  especial  attention  to  the  ti-au storming  iiiflucnctM 
broaght  abont  by  the  cti^mentM  which  the  mind  ii^Kelf  fur-' 
DJsbes.  the  association  processes  give  the  key  to  the  influences 
thus  brought  to  p!ay  upon  the  sensations.  J 

2.  If  (h(^  for«goiiig  unalyRls  be  true,  then  we  would  expen 
that  the  more  intelligent  tlie  child,  the  more  likely  he  would 
be  to  arrange  the  weight*  inversely  as  their  order  in 
BiKe.  For  it  wonld  follow  that  those  who  have  been  the  most 
discriminative,  not  only  for  differences  in  weight,  but  also 
for  size  and  likeness  of  the  niat^^rial,  of  which  the  bodies  to 
be  compared  were  composed,  have  the  strongeAt  and,  there- 
fore, the  most  dominating  connection  between  the  iwo. 
Coming  to  a  direct  study  of  the  tables  for  each  of  the  th 
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'  See  James'  quotAtion  in  hiji  P»gchotogy,  Vol.  II.  p.  108. 
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the  truth  o(  them  stAtements  is  fully  borne  out. 
Swing  table  will  assist  in  making  this  clear : 


The 




Dbohs^  or  DiHiKSumiiiiuiT 

K>i«i_> 

PMOH  TBt 

OdotN  or  Six* 

No 

«ri>lnkr- 

A« 

K*.  *>»  Dl». 

1«>. 

tod. 

»rd. 

*a,. 

eti>. 

raoseiDPiiU. 

ftrr«iiit*tn«iiia. 

„   tG^! 
"■  \  Boy.. 

«  \  Boy.. 

W 

31 

6 

1 

41 

1.3 

23 

30 

11 
4S 

4 

8 

1 

1 

1 

17 
AS 

.7 
1.7 

41 

56 

10 

4 

2 

72 

1.7 

23 

31 

34 

8 

1 

1 

M 

2.1 

as 

40 

e 

S 

1 

66 

1.9 
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Explanafioti  of  the  Table.  Here  are  gathered  together 
•11  of  the  (t  is  placements  from  the  order  of  size  and  exhibited 
lor  the  lhn'«  dasst-w  of  iiitelliKfuce.  Each  rluss  is  divided 
*ith  reference  to  Bex.      in  class  I  there  were  thirty  girls  oad 

I  t»enty-two  boys ;  in  class  II.  thirty  girls  and  (orty-one  boys; 
In  clua  in,  twenty-three  giils  and  twenty-eight  boys.     In 

I  Um  whole  set  of  text^  there  were  only  five  gnulen  of  displaoe- 
hest.  It  will  Iw  Ki-cn  that  nearly  all  of  the  displiKH-nirnts 
an  ol  the  first  degree.  That  is.  they  were  only  one  place 
naored  from  the  place  they  would  occnpy  in  the  series  were 
(bey  all  amuiged  in  order  of  their  size.  As  the  table  indi- 
We*,  there  were  217  ilisplncpmcntR  of  the  liri^t  degree,  fifty- 
OM  of  the  second,  thirt^Kin  of  the  third,  five  of  the  fourth  nod 
ooeof  the  fifth.  Id  the  next  column  will  be  found  the  num- 
ber of  displacements,  and  in  the  next  the  average  nnmlver  of 
dUplaoemcntK  for  eacli  child  for  each  claAH.  It  will  not  only 
)k  noticed  that  of  all  the  displnceoients  for  eneb  class,  there 
i«  relatively  more  displacements  of  the  first  degree  in  class 
r  than  in  class  II,  and  more  iii  class  IT  than  in  class  III, 
b«t  especially  it  will  be  scvn  that  the  iivemge  nnml>er  of  dis- 
placeiaents  per  chihl  incn-jiNcii  an  the  grade  of  intelligence 
Ifrmwr,  so  that  it  hnp|>ons  that  the  absolute  nnml^er  of 
teplftoements  for  fifty-two  of  the  brightest  children  is  hfty- 
dght,  while  fifty-one  of  the  dullest  make  105  diA placemen tM. 
Mking  the  average  in  tiie  latter  case  doable  that  of  the 
lormer. 

In  aceorrlancA  with  thU  result,  one  would  have  a  right  to 
opect  a  still  smaller  namber  of  dit^placemeuta  when  the  tests 
tere  made  on  iulult.s.  And  this  is  exactly  whiit  happens. 
The  anrober  of  displacemente  for  forty-eigbt  a<1u1(s  is  only 
inty-four*  making  the  average  but  .9  of  one  displacement. 
(8m  the  table  of  records  on  adults  page  358. ) 

Diffrrerife  teifh  Ue/jatti  to  Sex.  Here,  agiain,  we  might 
Oftd  to  find  that  diAcn-nc«H  in  the  strength  of  the  a.ssoeia- 
wtta  would  assert  themselves.      Since  beys  have  to  do  in 
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tlieir  ezp«ri6ncn  with  r\xp  and  wniglit  relations  much  more 
than   do   K\r]ti,    vrc   would   vxiH<>ct  their  associatioiifi    to   be 
Btrocger  between  these  two  contignons  ideas.      This  in  what 
we  find  to  be  trne,  though  la  no  very  Mtriking  degree.     How- 
CTiT,   hy  obetcrviug  the  precediag  table,  it  will  be  seen  that 
the  average  numlier  of  displacements  is  1«8S  for  Uie  boya  than 
lor  the  g:irl8  In  clashes  Z  and  ni,  and  equal  to  them  in  class 
U.     By  finding  the  ayerage  Dumber  of  displacemeDt^  (or  all 
Of  the  hoys  and  all  of  the  girln  when  the  whole  series  of 
woifffatK  waa  ^ivcu,  it  is  fouud  that  this  average  for  the  boysi 
is  1.5,   while  it  is  t.7  for  the  girls.      Thongh  l!ii«   Hpcctell 
difference  is  not  at  all  marked,  it  is  worth  notieinK-     The 
chief  difference  between  tlie  judgments  of  the  boys  and  pirls, 
however,  is  shown  in  the  diHernnce  Iwtween  the  (>oui|>arii4ona  \ 
of  the  firHl  aud  lUNt  of  the  i>erie«  when  all  the  weight's  wer»| 
predated  and  when  only  two  were  presented.      The  avengfij 
for  the  girls  wbcin  all  were  presented,  is  slightly  larf^r  thaii| 
tlii^  Kama  (or  the  lioys.  aa  is  also  their  prolNible  error,  show* 
itig  that  while  the  girls  hare  a  distinct  notion  that  there  is  a  I 
difference  in  weight,  they  have  not  a  distinct  notion  of  whatj 
this  supposable  diffeieuce  is.      But  when  it  comea  to  a  oom* 
pari!>oii  ol  the  averagt^  of  their  estimates  when  only  two  wer 
pn>K4'ntvd,  there  is  a  much  wider  diffeninc*'..     When  only  the! 
two  weights  were  presented,  the  boys  judged  the  i^mall  ona 
to  be  twice  as  heavy  as  the  large  one,  while  the  girls  mode 
an  average  estimate  that  it  was  2.4  times  as  heavy.     This 
brings  ont  plainly — since  the  probable  errors  of  these  meanaJ 
are  qnite  small — that  the  boys  wcTe  more  influenced  by  the' 
suggestion  than  the  girts  when  all  the  weights  were  presettt«d, 
and  so  in  line  with  the  fact  brought  out  previously  in  thai 
paper,  that  those  with  Uie  sti'onger  associHlions  of  weight  audi 
size  relations  were  the  most  snggesUble,  as  shown  by  the] 
size  of  their  estimates  of  their  comparative  weights. 

Difference  with  Regard  to  Age.  The  173  children  cpon! 
whom  tests  were  made  for  the  whole  series  of  weights,  wore 
about  equally  distributed  for  the  various  ages  from  Beven  to 
fourteen  iudusive.  It  was  expecte<l  that  there  would  appear 
qaite  a  difference  between  the  disarrangements  of  the  weights 
(or  the  two  extremes  of  age.  as  well  as  in  the  comparative 
judgments  of  the  two  weights.  But  thin  is  not  what  happened 
in  either  case;  tlie  difliirmwi  in  ea^h  cjikc  is  loo  slight  to 
point  to  any  real  difference  between  the  ideas  of  the  two  for 
weight  and  size  relationship.  However,  since  only  aboot 
twenty  of  i-ach  age  were  l«»ted,  no  definite  statement  can  be 
made  with  reference  to  what  woold  appear  if  more  were 
tested.      This  lack    ol   di£fereuce  between  tho  records  of 
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dreo  K«voD  anrl  fourteen  years  of  age  indicAtes  that  the 
jonship  of  the  Ideas  in  qaestion  is  about  as  defiaftef 
other  tliingK  being  eqnal,  at  seven  as  at  fourteeu.  But  this 
jeealt,  with  reepecC  to  age,  will  only  be  of  value  as  an  imlioa- 
.tton  of  wbat  can  now  be  bettor  ilet«rmined.  It  «eems 
to  give  the  special  table  here,  upon  which  these 
leots  are  based,  for  they  can  be  verified  from  the 
^general  tAl>le(ii  previously  given. 

JnBt  here  it  might  be  mentioned  that  in  the  whole  number 
cif  vhildren  tested,  no  Ims  tliau  thirteen  natioualities  are 
repreiieuted  The  fathefs  of  forty-eight  per  cent,  were  bora 
is  the  United  States,  twelve  per  eent.  in  Germany,  eight  per 
cent,  in  Sweden,  tsight  pvrcent.  in  Denmark,  five  i)(;r  cent. 
Is  England,  four  per  cent-  in  Canada,  three  per  cent,  in 
Bohemia,  two  per  cent,  in  Norway,  and  the  remaining  t-en  per 
cent,  diittribut^  about  equally  in  Austria,  Ireland.  France, 
Bouia,  India  and  The  Netherlands. 

TVji/a  on  Adalis.    The  tests  recorded  in  the  following  table 

vere  taken  before  the  work  wuh  done  with  the  Kcbuol  diil- 

inn,  and  from  this  work  the  method  was  partitiliy  developed 

and  completed.     It  may  be  of  interest  and  vahie  to  say  thab 

Ihe  records  here  recorded  were  made  on  subjects  of  various 

oecapatioDfi,  iaclading  a  number  of  speclallBts  in  psycbologyr 

ptdi^iogy  and  matheniHtin),  as  well  as  druggists,  mechanics, 

gneent,  and  those  generally  whose  occupation  would  lead 

tbem  to  be  discriminative  with  reference  to  weight  and  size. 

^glaociug  at  the  accompauyinf,'  table  it  can  readily  be  seen 

llMt  there  are  fewer  disarrnngements   for  adults  than  for 

(faildren.     Tn  the  whole  uiimlK-r  of  jultilt-s,   which   i.M  forty- 

4gbt,  there  are  bnt  forty-four  displacement;;    thus  making 

la  average  of  .9  of  one  displacement  for  each  subject.     But 

especially  ought  it  to  I>e  noticed  that  all  of  tliest*  diKplacv- 

Hents  are  made  by  thirteen  subjects,  and  that  thirty-five  ot 

them,  or  more  than  seventy-two  per  cwnt.,  made  no  displaoe- 

teent  at  all  from  the  order  of  their  size.      It  should  be  borne 

la  mind  that  throughout  this  whole  research  with  the  children 

■■  well  »•«  with  the  iuIuUh,  our  judgment,  not  in  iK-rordHuce 

vtib  the  order  of  the  size,  means  in  nearly  all  cuscs  /v.yi  dis- 

plaoeroents.     Sappose  weight  four  was  judged  to  l>e  heavier 

than  three  and  ko  arranged  ;  thei-e  would  of  necessity  be  two 

diAplacemcnte,  acconling  to  the  method  nsed.      If  it  were 

pocaible  to  make  snro  of  the  number  of  judgments  uhihI  in  alt 

(he  displacements,  it  would  be  better  to  compare  on  the  tiosis 

Mthcflc.     Bat  this  is  not  always  possible  and  so  the  other 

tthod  has  been  used.       If  there  be  any  preference  for  either 

daw  In  the  method  used,  it  bos  been  to  make  the  diQeroncv 
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^H       less  marked  between  them,  by  an  exaggeration 

Of  the  la^ 

^H      mente 

of  the 

moat  tntelliK«nt,  not 

iu  accordaaoe  with  t 

^H       onler  of  sir^. 

8o,  therefore^  if  snch 

a  method  roald  be  oH 

^H       it  wonld  only 

acceutaate  more  decidedly  the 

corre>ctiie8» 

^H       the  reenlts  obtained  by 

oar  study  o!  the  records 

• 

^m 

n. 

ni. 

r.       V.      n. 

vu.    rnt 

^B 

1       a 

3 

&        6        1 

8        7 

^^J 

^1 

1        s 

9 

4          S          S 

7          8 

^^H 

^K 

1       9 

3 

1         &         T 

<         6 

^^^^^ 

^B 

I        i 

3 

4         8         T 

«         B 

^^^^^H 

^V 

I        a 

3 

4          5          tf 

T          8 

^^^^^1 

^M 

1           2 

S 

1          fi          6 

T          8 

^^^^^H 

^M 

1           2 

B 

I        3        8 

7        6 

^^^^^1 

H 

1           2 

S 

1        fi        < 

7        d 

^^^^^H 

^M 

1        i 

8 

1         S         « 

7          8 

^^^^^H 

^B 

a      1 

8 

1        1        B 

8        f 

^^^^^1 

^1 

1          3 

8 

1          »          6 

7         8 

^^^^^H 

^B 

1          S 

8 

1         »         6 

7         8 

^^^^H 

^1 

1          S 

3 

1         8         < 

7          8 

^^^^^H 

^H 

1         3 

8 

1         5         < 

8        7 

^^^^^1 

^B 

1           9 

4 

}         »         « 

7       a 

^^^^^^H 

^1       M 

1           S 

S 

1         &         « 

7          8 

J^^^^l 

^H 

1        a 

8          • 

1          6          6 

7          8 

^^^^^ 

^1     ^ 

1           3 

8 

1          6          « 

7          8 

*l      . 

^B 

1       t 

8          i 

1         8         8 

7         8 

*  ^ 

■        20 

1        s 

i 

1         5        T 

8         8 

bB 

^1         21 

t          3 

8 

1      8      e 
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Kfjiults  OH  AduUtt.    It  Trill  not  be  necessary  to  explain  at 

leDfth  what  these  tests  indimte.  (or  they  are  in  line  with  the 

PMoitH  obtained  on  the  school  children  previously  described. 

I  method  was  tbe  same  in  the  two  cases,  except  for  the 

^seventeen  adult«  who  were  not  aKked  at  6r(«t  to  make  a 

Matoment  in  comparative  ternie  of  tho  weight  of  tbe  first  and 

lait  of  their  series.      At.   this  jioint   in  the  work,    tbe   idea 

Mvnrred,  for  It  hat]  t>ecome  evidt^ut  that  the  tllusioa  waa 

quite  marked  and  that  by  this  uieaua  I  could  get  u  measura 

o!ii.    With  the  reNt  of  tbe  nnbjedii,  all  of  whom  were  males 

bat  two.  the  comparison  is  given.     Let  us  first  look  at  the 

bnugement of  tbe  weights.    Aglanceisanffioientto  show  that 

(hen- are  mueh  few«ri)ispla<«meutN  in  this  table  than  in  those 

vitli  the  children.     True  it  is  that  tho  twunty-two  boyti  in 

daw  I  have  made  a  smaller  averncp  of  lUsplwements,  but  the 

pnbability  iti  that  if  agrt>ateruuuibi>rof  these  had  b4>oii  tested, 

thf  ir  average  would  have   been   larger.     Another   diffei'euce 

het*(^n  the  displareniPiit*  for  the  children  and  Uu'  :u)nlt^  hiis 

hefQ  mentioned  prcvtoasly ;  this  is  the  difiercDco  of  position 

tn  tbe  series  where  the  displacements  occur.      The  following 

taUe  will  make  this  clear.    Speaking  generally,  it  Is  aeen 

^bit  the  children  make  more  displacements  at  the  beginuinfc 

Otthe  fieries  than  towanl  the  last,  while  juHt  the  oppoi*it«  is 

tme  for  the  adnlte.      This  latter,  as  has  been  pointed  oat,  is 

Tabu  Showino  tbe  DurTRiBimoN  op  Displacements. 
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^lut  one  would  expect  from  the  gradually  diminishing  ratio  of 
^e  Biles  of  adjacent  weights.  Bnt  this  diflerence  is  not  very 
***ikii>jr  and  more  rworde  are  n«;cesHary  before  any  conclu- 
*^lofM  mn  be  drawn  from  them.  By  far  the  must  luteretttlng 
''^Herence  that  came  out  of  the  records  of  the  children  and 
'-^o*t*  (or  Hdulta  is  the([reattT  (liffenMicv  which  wlults    make 
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In  till'  roaiparisons  of  tho  two  weights  when  all  were  pre* 
WDt«d  ami  when  only  ttie  first  nml  laot  wert^  preiwtited.  The 
aTeragee  of  tho  twtimateA  wbcu  all  tbn  wei^htA  were  presented 
fa  two  and  six-tenths,  while  that  when  only  two  were  given 
is  one  and  five-tenths.  The  probable  errors  of  these  means 
are  vnry  HmalJ,  and  thna  render  the  resolt  in  a  hfgh  degree 
credible. ' 

Id  brier,  tho  reeulU  on  adulta  show  all  Ihn  effecte  of  more 
firmly  fixed  associations  and  hence  a  greater  decree  of  RUg- 
gestibility  in  thedireolloa  of  tbes^  ajtsociations,  as  well  a»  the 
gr«at«;r  ititbifuce  of  these  in  domiDating  and  transforming  the 
smsations  directly  received.  'Iliat  is  to  say,  we  are  unable  in  ■ 
this  case  to  ascribe  any  definite  value  to  the  actual  mascolar^ 
sensations,  simply  because  the  preconceived  notions  iu  the 
min<l,  determined  and  fixed  by  all  of  our  previous  experience, 
render  uk  unable  to  determine  the  truth  in  sudi  conditions. 
Tliis  is  a  good  illustration  of  what  might  be  called  uncoo* 
scions  dogmatism. 

2.  On  the  Inffuencf  of  Shape  on  the  Judgment  of  a  Serxet 
of  Weighig  of  Eqxtal  Weight  and  A'lV.  A  series  of  t««t8 
was  made  on  seventeen  adults  with  weights  o(  the  same 
weight  and  Htzt,  but  of  dlfiereiit  shaiie,  to  drtermine 
If  tbtfl  GuggCBtion  o(  difference  in  weight  would  pre- 
vail according  to  apparent  difference  in  sise.  Eight 
weigbtd  were  made  of  sheet  lead,  all  of  the  same  area 
and  weight,  but  varied  in  shape  from  a  circle  to  an  irreg- 
ular cornered  figure.  The  tabli!  below  shows  that  the 
weights  which  appear  smaller,  that  is,  are  of  a  compact 
form,  were  judged  to  be  heavier  than  those  not  so  compact. 
While  tli«  preference,  of  coarse,  is  not  nearly  so  uniform  as. 
it  was  for  the  brass  weights,  the  averages  of  the  numbers  rep- 
resenting the  onler  in  which  they  were  placed,  show  a  de- 
cided prtfrn-ence.  It  will  be  seen,  by  relerence  to  the  table, 
that  tho»e  weights  which  are  judged  to  be  the  lightest  ar«) 
thosp  whose  torm  maki^s  lliem  api^ar  the  largu'st.  of  the  series. 
It  should  be  uotc<)  here  thnt  when  the  weights  were  taken 
into  the  hands  rather  than  grasped  by  the  fingers,  there  was 
furnished  a  basis  for  a  difference  in  the  sensations  of  weight 
due  to  the  (act  that  those  more  compaet  in  lorm,  for  example 
the  circle,  exerted  tlie  same  pressure  on  more  doscdy  related 


t 


% 

^ 


'SiDc«  my  worlc  was  coniplflte<l,  my  nttentioD  tiM  been  oalted 
eome  <ixp4'~riinonU  mndn  by  Charpotitinr,  m'ho  lucd  two  braM  balls 
of  dinerent  sizd,  but  ut  t)m  mnw  weight.  He  found  tbe  aanie  lUn- 
«ion,  the  larger  aeeming  the  liehter,  HIb  balls  veigtied  2U  grams 
«a(rh,  but  the  lar(r«r  wait  Judgealo  be  slxty-»!z  grams  lighter  Uuul 
the  BtDHller.  KlemeiitH  Av  Ih  8«iuatiOD  de  Poids.  Anhivn  de  Fltyf 
iologie.    S6rie  6,  Tom©  3.  p.  126. 
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iw<r  pressnre  spots,  thao  those  whose  form  vu  more 
ular.  The  subjects  were  carefully  observed  on  this  point 
'ftntl  vtry  tew  of  them  perzaitt«(I  tlie  introilnotiou  of  this  iliH- 
tarbing  pbysioloidcal  element.  Even  when  the  weights  were 
taken  into  the  hands,  the  decision  was  almost  invariably  ren- 
dered alter  a  tialflUGing,  of  the  two  compared,  by  Kraspiog 
them  between  the  fingers.  The  avoidance  of  this  physiolog- 
ical mnse  for  illnsion  went  i«o  far  with  one  Hut)je<'t  (L)  that 
be  tiftl  strinKs  to  tho  weiRhts  and  then  lifted  thorn  by  the 
Btrings.  Nevertheless,  bis  record  corresponds  very  closely 
to  the  general  restilt. 

No  experiments  were  purposely  made,  either  with  the  brass 
weightit  or   the  lead    weights  when  the  Htilijfct.s  wi-n-  blind- 
folded, because  it  was  thought  that  such  a  method  would  of 
WCMsity  introduce  much  more  strongly  this  probably  disturb- 
ii>€  physiological  element,  which  was  otherwise  almost  wholly 
eliminated,  even  when  the  subjects  were  not  directed  how  to 
lift  the  weights,  but  left  to  n^e  their  own  niebliod,  as  was  the 
caiwwith  the  adnlts.      It  was,  of  conrse,  wholly  useless  and 

(■■wwttary  with  either  series  of  weights  to  take  a  series  of 
^Pwimenta,  when  the  elements  o(  size  and  form  were  both 
^*^>iiaie(l,  ao<l  the  weight  for  each  remuine<l  the  same- 
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^)!ptonatiou  nf  Table.     The  figures  drawn  at.  the  head  of 

wiXilninn^  roughly  show  the  shape  of  the  weightM   ntHnl. 

"^ixjmparative  sizes  must  not  be  inferred  from  the  draw- 

'*<.  u  ih«j  are  not  exactly  made.      The  flgnrea  iu  the 
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columns  represent  the  order  ot  their  weight  as  the  ftabj«<t« 
thonRht.  For  example,  the  f)r»t  row  o(  figures  is  the  onltr 
wlilch  A  iud(»e«l  them  as  to  weight ;  the  second  is  B's  orier, 
etc.  It  will  t>e  iiotic«d  that  the  wei^ht^  are  arranged  in  tlie 
tAble  in  tin*  onlt-r  they  w«re  judged  on  the  average.  Bnl  it 
must  not  be  interred  from  this  arrangment  that  they  vvn; 
presented  to  the  8ul>ieclfl  in  this  or  any  other  order.  Tbty 
were  plai*d  before  the  subject  in  a  Uap-hazArd  way  and  the 
Bubjcct  left  to  aeparate  and  arrange  tbem  nceording  to  his 
own  method. 

Concliutionf. 

1.  The  more  intelligent  the  children,  other  thin^  being 
ecinal,  the  st.rong<*r  are  the  associntiooH  between  tbe  idos 
of  size  and  weight  of  a  givon  material. 

2.  The  stronger  this  assoeiatire  element  becomes,  the 
more  likely  it  i8  to  domiaute  and  pervert  Uie  tme  senKatii>ii&, 
when  the  mnditious  are  such  that  these  a8M)ciation.s  do  not 
hold. 

3.  The  elements  the  mind  fonushed,  keeping  these  condi- 
tiono,  have  far  more  inflnence  in  determining  the  Jndgmcdit 
than  the  i<e-nKalionH  directiy  received. 

4.  lllut4iouB  arc  easily  built  up  when  saggeated  along  tlw 
lines  of  drmly  fixed  a^goeiations. 

&.  C'onseejaently  thf>  l>righl<-'.4t  children  are  more  suggesti- 
ble uuder  tht-se  (.■onditions  tlmn  tbe  dtille«t  onea. 

6.  The  metho<i  nseil  in  this  rest-arch  tarnishes  a  means  ot 
mcaearing  sutrgested  illnsfons  of  this  type. 

7.  Adults  have  stronger  associatioits  between  the  ideas  in 
qnestion  tbuu  children,  and,  despite  the  fact  that  Ihey  have  a 
higher  degree  ot  sensibility  for  difference  in  weight,  their  aco- 
sations  are  more  trnni^formed  and  inilncnrtMl  by  the  element 
which  the  mind  itself  furnishes  than  arc  those  of  child  ivn. 

8.  Facts  which  vary,  within  limits,  from  our  esti^blished 
habita  of  ajiiHtnittption  are  simply  not  taken  acconnt  of  at  all; 
or,  if  on  some  occasion  the  conditions  force  iis  to  .see  how  our 
mindshave  become  insnlated  against  the  reception  ot  diBeteot 
relations,  we  do  so  with  a  wholly  new  feeling  of  personal 
lallibility. 

9.  The  pedagogical  significance  ol  the  facta  emphasized  io 
this  rcseareb  ia  of  the  utmost  importance,  ft  ha.s  to  do  with 
one  of  the  most  fund  amen  la)  laws  which  regulate  our  mental 
life.  Th(f  foregoing  tt^itts  as  a  whole  show  how  tttrong  and 
dominating  an  association  Ix'lween  ideas  may  tnH-ome  when 
they  are  practically  nnsoiNinited  and  immediate  in  their 
se<iuenco.  "  That  which  the  law  of  gravitation  is  to 
astronomy,"  says  John  Stuart  Mill,  "that  which  tbo  elemra- 
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properties  of  the  tisttnee  «n?  to  physiologj',  the  law  ol  (he 
ciation  o(  idvaw  is  to  psjclioIoKy." 

V.    Minor  ObservatioM. 


Rfiersal  of  Qtrtaiit  Culatirmc^t  .Srnjia/ion:i  of  Motion.     Tbe 
well-knuwii  *'wa(orfall"  illusion  for  risfoa,  or  as  it  is  more 
Bcinntitically   called,  tbe  antirheosoopic    illaeion,    fioggefited 
that  perhaps  ttie  s»rae  illusion    loigbt  occur  in  case  of  the 
KkiD,  U  pTBCtically  tlie  Kain«  conditiong  were  compliwl  with; 
Chat  IB,  if  the  skin  w<:r<)  stimulated  mpidly  and  regularly  in 
a  rontiniioiis  direction  comparable  to  the  stiniulus  given  to 
the  retina  by  the  stenUly  lalUiij'  water,  or  th«  movio};  stripes 
on  the  antirhwMwpe.     To  do  tlib  a  Imroe  was  made  siifS- 
ciently  large  to  allow  the  arm  to  Ije  pljired  in  it.    At  each  end 
of  the  frame  a  roller  was  placed  and  over  tbe«o  a  belt  Of 
plaited  velvet  was  fa>9tene<I.     One  of  the  rollei-s  was  turniabed 
with  a  crank,  ko  thai  by  turaing  this  Itie  skin  could  be  Atlma' 
lated  with  the  moviuK  folds  of  the  velvet  regularly  and  COQ- 
tinaonsly  in  whatever  direction  desired.     Tho  (olds  in  the 
rdvet  belt  were  alwut  threc-rourtha  of  an  inch  In  depth  and 
one  and  one-fourth  inches  apart.      Experience  proved  that 
these  folds  niwd  to  l<e  made  cartrfully  and  Uirw'tly  across  tlie 
belt  with  no  irrepmlarities  in  them  at  all,  otherwise  the  stimn- 
latiou  becomes  t-oo  complpx,  and  fhe  rcsiiUinc  after  sensation 
mixed  and  iuditilinct.    Cai-e  needs  to  Itelakcn,  too,  that  as  far 
SB  possible,  the  velvet  mast  b«  kept  of  the  same  tempcratare 
as  the  arm,  tor  j(  not,  it  will  atworb  the  heat  of  the  arm  bo 
tcadily  ail  to  swamp  all  other  aenaations  in  that  of  temitem- 
tnre.      The  folds  of  the  velvet  need  to  be  pressed  snfliciently 
bard  against  tlie  skin  so  ax  to  make  the  KeuNHtionN  of  eadt 
lold  clear  cut  and  distinct.    Having  as  nearly  as  possible  sat- 
lji6ed  these  conditions,  I   tried  the  appamtns   first  on  two 
women,  IkiIIi  of  whom  wei-o  wholly  ipjtiorant  of  the  purpose  of 
idi;  i-x|>eriment,  and  knew  nothing  of  the  illuBion  for  ^-isiou. 
I  simply  Hskeicl  cnch  one  to  rivh  atU'ution  to  tlie  itensations 
raofied    by    the  moving  velvet,  and  after  it  was  stopped  to 
notice  carefally  any  sensntionK  that  might  then  come  oat  dif- 
ferent to  those  perceived  while  the  t>elt  was  In  motion.      The 
Ksnlt  was  that  each  one  immediar.ely    said,    "  I    ft>el     tho 
uution  as  if  the  IHt   were  movinn  Itiickward."     Of  course 
these  trials  were  mn<Ie  so  that  the  resnlts  of  the  experiment 
on  one  were  anknown  to  the  other.  Afterward,  I  tried  it  upon 
myself  and  Dr.  H<iiiford,  and  though  each  of  us  van  ttome- 
whftt  skeptical  iw  to  the  natiiw!  of  the  rftsnlts,  something  like 
btckward  motion  was  experienced.     It  was  tried  for  the  lower 
arm  lengthwise  and  crosswise,  and  in  both  directions  for  the 
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palm  oF  Uie  band  and  for  the  forehead.      For  myself, 
cleHremt  r(<HiillH  were  obtained  on  t)i«  sole  of  tbe  hared  foot. 

This  BensatJon  for  reversed  motioo  ia  not  so  cl«ar  and  diii- 
tinct  tor  tonch  as  it  is  in  the  case  of  risioii.  as  wonld  nalurally 
lie  HiippOKBd,  [or  our  utt^Qtiou  is  so  uiudi  less  ftvinicady 
directed  toward  ftensatioos  for  touch  than  for  flight,  that  we 
are  iiaable  to  concvntrat*!  it  so  ran-fnlly  and  easily. 

AltboDf^h  this  experiment  shows  that  the  lUosion  in  qaes- 
tion  can  be  prodaced  in  toaoh  as  well  as  in  rision,  no  com 
pletely  Katittfactory  explanation  fran  be  given.     The  followi 
Bair^stions,  howover,  may  hare  Homething  of  cmch  in  th 
and  T  pive  them  merely  for  what  they  are  worth. 

SliniuliLtiou  of  any  part  of  the  body  immediately  causes 
greater  How  of  blood  to  that  part  and  especially  do  the 
smaller  blood  veMtelK  t)et'ome  eongeKtMl  when  the  skin  is 
8tinnilate<I  with  friction,  as  in  the  case  of  the  toTc^oing  exper- 
iment. Then  as  the  folds  of  the  relvet  are  swept  over  the 
Bkiu  there  is  a  tendency  for  the  blood  to  be  foi-ced  along  in 
the  capill^es  in  the  direction  of  the  moving  belt  and  whea 
the  ai-tual  motion  stopped,  to  dow  back  again  to  restore  the 
eqnilibrinm  in  the  vascular  prcssnro.  The  rush  of  the  blood 
to  the  fac«  in  bloshing,  which  is  yei-y  noticeable  and  the 
direction  of  the  wave  ijuite  marked,  will  illuittnito  in  a  magni- 
fied degree  what  takes  place  in  the  skin  nuder  the  conditions 
of  the  pxperiment.  This  view  is  in  harmony  with  the  fact 
that  the  sensation  of  ret'ersal  for  touch  a«  for  sight  is  imme- 
diate, quickly  dies  oat  and  does  not  return  again  as  other 
after-images. 

I  am  aware  that  the  view  here  taken  seems  much  more 
reasonable  for  tonch  than  for  sight,  and  yet  the  changes 
in  eirciilatiou  causM  by  the  hastened  metabolic  processes  in 
the  cyir  brought  ul)out  by  such  stimulation  may  safBce  to  re- 
stimulate  the  retinal  elements  of  vision  ia  a  reverse  order 
to  that  of  the  direct  stimulus  and  thus  furnish  a  basis  for  the 
iUusiou. 

Afler-lmagea  of  Touch  and  Su?nmation  of  Stimtili.  Dr. 
Alfred  Goldscheider^  has  called  attention  to  the  fact  that  if 
one  touc-hes  tiie  skin  witJi  a  moderately  sharp  pointed  Instra- 
ment,  the  first  sensation  arising  therefrom  is  a  pricking 
sensf^on  which  soon  dies  away,  but  after  this  sensation  lias 
disappeared,  a  second  sensation  arises  which  retains  some- 
thine  of  the  pricking  seniiatioo.  bat  baa  lost  the  rinality  of 
toacn  which  was  pioiniueiit  in  the  first.     He  found  by  further 


I 
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experim«DC  that  if  the  primary  scneiatiou  iiiiproachctl  very 

a«ar  to  a  painful  sensation,  the  secondary  sensation  became 

distinctly  painiul,  while  if  the  priraarj'  itttell  became  iminftil, 

the  wrondary  senBation  was  leas  distinct.    It  was  found,  how- 

evt^r.  that  if  the  skin  Im  dtimulatetl    with  a  single  electric 

utiiuulaf?,  the  secondary  sensation  did  not  come  out.      It  waa 

found  that,  in  order  to  arouse  this  secondary  sensation,  it  re- 

qaired  a  nambt^r  of  electrical  titiiuuii  iiiadt-  on  the  same  Kpot. 

A  series  oi  four  stimulations  gave  a  dear  »econdar>-  wiuRalioa 

only  on  condition  that  certain  intervals  between  the  stimuli 

be  retained.      That  is  to  say,  the  sensation  was  most  marked 

with  intervals  between  the  stimulations  of  from  .03  to  .06 

BecODds.     If  the  inten'alH  were  varied  aliove  or  below  these 

limita,  the  secondary  sensation  became  Ivtuf,  and  less  distincb 

ttnlll  it  gradually  disappearetl. 

For  the  iturpose  ol  lestinj^  Iheee  results,  E  first  made  some 

[      Nnll  pencils  ol  cork,  gave  one  each  to  a  numl>er  of  subjects 

tn  in  the  same  niom,  and  all  students  of  psycholofiy,  and 

asked  them  to  toach  their  bands  with  these  points  and  note 

carefnlly  their  sensations,  allowing  several  secoudN  to  elapse 

betwnen  the  separate  touches.     I  did  not  tell  them  what  to 

^«pecl,   bat  simply    to  deaonlie   careliilly  their  sensations; 

BlMdsebelder's  work  was  known,  however,  to  a  pari  of  them 

^ktlMut.    The  fotlowinf;  arc  a  few  of  the  results  obtained,  and 

Bhre  piacticallv  the  same  as  those  on  a  number  of  other  eub- 

^Jt«s:_ 

1(A).  A  more  or  less  ticktiKh  seut^ation,  mnch  like  that 
da  mosqaito  bil«  that  h.is  nearly  disappeared,  at  first  caiuo 
cmt.  Some  time  after,  when  I  suppOHed  that  all  sensation 
had  di-sappenred.a  sharp,  somewhat  painful,  se»Nation  flashed 
cut  and  disappeared  nearly  as  suddenly.  Bnt  alter  quite 
»  period  of  time,  in  tact  after  writing  the  above  description. 
It  appeared  again,  bat  with  less  force  each  time,  until  it  com- 
pletely died  away. 

3(B).  At  first,  a  sense  of  contact  and  then  a  sense  of  pres- 
mre.  These  were  both  accompanietl  by  a  sensation  of  tem- 
Itrninre.  On  tonching  my  hand  ajjain  somewhat  mote  vigor 
«iuJy,  I  find  that  the  demarkation  between  tlie  sensations  of 
touch  and  pain,  is  mncii  more  definite  than  I  tbonght  it  to  be. 
1  botioed  no  after-Kcnsationa  at  all.  [In  later  experiments, 
Wnrever,  this  subject  hwl  distinct  after-sensationH.j 

3{C).  After  touching  my  hand  with  the  cork,  io  addition 
to  the  feeling  of  rontact,  iu  about  one-halt  of  the  cases,  there 
•ime  a  distinct  secondary  sensation  of  a  more  or  less  painful 
4«ncter,  and  diffused  over  a  greater  area  Uian  the  primary 
■nntion.    In  the  cases  where  the  primary  sensation  was 
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Honiewhat  painfal,  the  oftfir-scnsatioua  did  not  ccmeootM 
clearly. 

4(0).  After  touch Idk  the  back  of  my  hand  the  first  Uum, 
fi8  an  after-effect  there  arose  a  slight  drawing  aensatloo  ;  tfae 
Kecoiid  trial,  I  struck  my  liaud  a  littlt*  too  hard  so  that  Utt 
fir8t  ttcQAatiou  vas  »Ui;htly  painful.  Later  a  Kharp,  fine  MB- 
Hation,  scmpwhat  <'xtrndc<l,  hut  chiefly  located  about  au  inch 
nearer  the  wrinl,  and  somewhat  toward  the  UUIg  linger  side. 
came  as  an  afler-eflect.  This  was  very  distinct,  l)oUi  in 
({iiality  and  plai-e,  froii)  thu  xlight  jmin  r(>j(nlting  imtnedistel; 
from  the  stroke.  In  the  third  trial  tbo  pressure  was  sligh'^ 
and  the  senHation  of  a  sticking  character  and  Heemingly  not  so 
Uoeting  as  iu  the  other  cases ;  it  laded  slowly,  but  not  r^^u- 
larly.  and  seemed  to  recar  several  times.  Id  the  fourth  Ir^, 
the  touch  was  again  very  light,  uud  the  after-image  was  cle«t 
and  somewhat  irracltat^Hl.  I  noticed  that  the  aft«r-imag«s  of 
former  touches  returned  and  rendered  this  laat  seasatioD 
somewhat  va^e. 

Krom  the  alMve  rojjultH,  it  id  clear  that  after-images  of  tOQcb 
an-  itutily    recognized,    and    that  tbetsc  arc  of  a  mon-  or  lc6S 
painfnl  cJiaracte-r,  even  though  the  primary  sensation  itscJl 
contain  no  element  of  pain.      My  results,  of  which  only  asm- 
pies  are  giveu,  ai-e  in  accord  with  those  ot)taiDed  by  Gold- 
scheider  for  touch.     I  did  not  repiwt  his  experiments  with 
electrical  stimulation  to  obtain  the  summation  eSecto,  but  I 
found  that  this  after-image  could    be  much    sharpened  and 
enforced  by  the  effects  of  tickle.      After  experimenting  some 
time  on  IhJK  after-image  edect,  it  .<4eemed  that  the  cU'amoss 
and  vigor  of  it«  e-Hcct  weni  due  la,rg<dy  to  the  plt^thoric  condi- 
tion of  the  part  stimulated.      That  is  to  say,  when  the  hand, 
for  example,  was  cold  or  bad  been  resting  passirely,  the  after- 
image from  a  given  touch  was  much  less  marked  than  when 
the  hnmt  was  fall  of  blood  and  the  attention  directed  toward 
it     It  OfMrnrred  to  me  tliat  the  tickle  HOnitations  might  serve 
to  reinforce  and  bring  out   more  dixtinctly  this  aftor-eHecU 
Accordingly  on  mauy  naive  subjects,  I  first  made  experiments 
to  determine  the  normaJ  strength  of  the  after-imagH  before 
tickle,    and    then    in   a   short  time    stimulatCHi    the   snrfan 
thoroughly  by  tioklini;.     The  result,  in  niOHt  naticit,    waa  a 
distinctly  marked  increase  in  the  clearness  and  vigor  of  the 
after-image,  espoeially  in  ita    painful  <juality.      No  difference 
was  noticeable,  however,  in  the  quality  or  quantity    of  the 
primary  seusatiou.    It  would  seem,  then,  that  increase  in  sen- 
sitiveiiesH  for  direct  touch  could  not  be  a.ssigncd  as  the  whole 
canse.     Furthermore,  I  came  to  see  that  the  rumh  of  blood  to 
the  spot    pressed,  after  the  cork   point  had  Ixfen  removed, 
coincided  in  time  exactly  with  the  recurrence  of  the  aftcr-seu- 
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Batlon,  uid  In  my  own  PAse,  and  eren  with  otJier  Hnbjectfl,  I 
could  dt:t«nuiuc  precisely  wheu  the  altcr-Hcnsation  woald 
flash  ont,  by  simply  watching  the  nish  of  blood  to  the  spot 
touched.  Now,  it  in  olear  that  this  rush  of  l>!ood  is  the  ohiel, 
and  80  far  M  I  con  distinguish,  the  odIj  direct  fitimiilatiii^ 
agent  for  the  prodiUTlion  of  this  :iftAr<Ke:iKation.  JukI,  how 
this  Is  done  is  an  entirely  diBcrent  thing.  It  may  be  that  the 
tempornry  lack  ol  blood  in  thn  cai>illaneH  at  the  point  touched, 
canKed  by  the  pressure  ot  the  cork  point,  wati  HuSicEent  to 
permit  on  nmoDnt  of  motat>oli8m  of  the  part,  f^reot  enough,  so 
that  whpn  thrt  blood  roturiiud  tuid  the  opposite  pro(.TSM  was 
starKKl,  tho  toxic  agenl«  relraspd  act*d  directly  on  the  deli- 
cate adjacent  nerve  tendrils,  and  the  i-eflu)t  was  the  aftei-seosa- 
tion.  Thiit  vipw  K^^eiiiH  the  uiotk  pi'obable  when  it  in  remem- 
bered tliat  the  after- sensation  eontaini;  invariably  a  painful 
element  and  none  of  t^uch  or  contact.  It  may  Ije,  and  proba- 
bly iM.  true  that  also  the  minute  tissues  of  the  part  are  slightly 
ruptured,  and  the  return  of  the  blood  to  these  wonld  thus 
re-fttimnlate  the  adjacent  nerves  more  aharply  than  tbo  original 
Btimnlns.  and  heiiw  the  feeling  of  pain.      Whether  this  view 

»be  correct  or  not,  the  fact  still  remains  that  the  return  of  the 
blood  to  the  point  stinialate<l,  is  simultaneous  with  the  alter- 
sensation.  (iOldH(;lieider'H  theory,  that  thi(j  Htimmatioa  stim- 
nlns  is  proliably  due  to  the  hiudraneo  and  the  r<;in[or<nng 
of  the  stimnlns  in  the  cellular  tis-sues,  which  are  spread  out 
along  the  nen'ons  tract  and  in  connection  with  it,  seems  to 
me  to  go  needlessly  into  diffioulties. 


I 


Dermographism.  "Dermo^japhism,  or  skin  writing,  is  said 
to  be  dependent  on  two  causes :  an  irritable  nervoun  system 
and  Kome  toxir  agent.  Both  of  these  conditions  b>ee^mc 
CBBSM  which  may  act  either  ou  the  peripheral  va«o-motor 
nerveg,  or  on  th«  vaso- motor  centre,  and  so  influence  directly 
the  circulation."  The  foregoing  is  about  what  the  physicians 
eayofthis.  But  it  is  very  easy  to  obtain  upon  perfectly 
h«Uthy  subject)).  In  order  to  tfwt  this,  after  having  found  it 
true  tor  myself,  I  asked  a  class  of  ten  men  to  write,  with 
moderately  blnnt  pieces  of  cork,  ou  their  lower  arms  Ibe 
word  blood,  and  then  slightly  rub  the  arm.  This  was  done, 
and  the  word  in  each  case  came  out  in  tlaiiiing  red  h^ttora 
after  a  [Miuse  of  a  few  seconds.  In  some  cases,  there  was  left 
a  welt  where  the  cork  passed  over  the  skin,  after  the  increase 
of  the  blood  had  died  away,  although  the  writing  with  the 
cork  was  done  very  Lightly  and  gave  no  sensations  of  scratch- 
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_  *nie  experiments  ivhich  torni  the  bfuts  of  thix  pnpvr,  wen  com- 
menced la  the  institTite  for  expprim(<ntal  peyvholog;,'  here  under 
PrtilMwor  Wundi,  in  the  itucaiuer  HomeHter  of  1H92.  and  continaed 
dnrinj:  tlir  folluwinic  two  Mraestert.  The  object  wa«  to  determlno 
ihe  flncncBB  of  ttic  apnoe-aeiUM  Be  sbown  by  the  difforenci-  si-nsi- 
bility  for  movements  of  the  arm  In  vertical  atrecttons  upwards  And 
downwardp,  ,'i!  ilifTfirfiit  hKi^rlitt,  nliinilanls  ani\  rulrn  ot  movement. 
TbeiuUucDvv  uf  Ihu  IcAviug  of  the  end  poiiittf  dulLTminvd  or  tm- 
determin^d  ie  Also  con«iderpd.  The  expenin«nt«  ronsid<>r  other- 
wiee  different  aHymmotrfcalinflunncftK  of  thn  body  on  the  valuatlona 
&nd  cortain  j}h«nomena  which  rvMill  from  the  loading  of  the  moved 
members  with  weighU,  Either  the  two  arms  together  or  only  one 
were  moved  ea  f sr  as  posclble  without  bending  of  the  elbow  and 
band-Joint*.  There  are  two  chief  iinrtd  to  the  experlmente.  The 
Arst  compriMa  snch  as  were  made  oy  drawing  simple  c-iu^tb  upon 
a  vertlcaUy  etandinj;  table  or  on  the  waJl  mtb  a  aoft  lead  pencil. 
Thoiw  are  dencHbed  uc  the  pt^nril  experitnente.  Tliey  are  one- 
liandod  or  two-handed,  aeeordlng  ob  the  movcmentB  belonging  to  a 
Bingfld  ©xperimont  were  mftde  with  only  one  arm  or  with  the  two 
arms.  In  both  cases  the  direction  of  the  arma  was  forwnrda,  par- 
nllel  to  the  median  and  nt  right  anglen  to  the  ntde  plane  of  the 
twdy.  The  second  part  coinprisee  Huoh  onv-h)i.ndrd  experiments  u 
-vreremade  by  what  is  here  described  aa  the  angle  method.  For 
Uila  purpose  a  vertically  standing  upwardH  and  downwards  movable 
^ble  wae  need.  On  one  side  of  thin,  the  oidtt  adjiicent  to  the 
«na,  ■  half  eircio  vaa  described,  whose  radius  woe  6S  cm.  and  at 
«Te^  one-fourth  degree  of  it  a  hole  was  bored  througli.  By 
Uiia  means  movements  of  different  extents  In  angles  could  be 
XBsrkcd  off  by  the  pineisg  of  plugs  in  tho  holes.  The  observer  sat 
oa  a  ohair,  and  the  centre  of  the  circle  could  be  made  to  correspond 
tio  the  centre  of  the  arm's  motion  by  ihltting  of  the  table  up  and 
down. 

^E '  IVsmlMloo  In  CArtof  IhaorlKtiiAl  «■  trrlitan  In  Uitriniin,  tpttng  Ktiti  iiimiiiBr  t>t  IIM. 

■jMWiwdt.  OrunrfKI,  llhEd.  Vt>]  1.  p  m.    Ftnur  fJiiU:t..-p\.  Dvq  \*VS,  p.  M^.     TaaUot 

lalWwhoBCliKi  »■  olaorTeni,   I   ud    Indnbtitd   foi   tbPit   pillfinQ-.  lunnHy.  (ifli.  Ifof. 

wiinitt.  I>r    Kflhp'.  Dr.  KtrMhtnann.  ilr.  Cfilm,  Mr  KJmdw,  Hr.  Koatc*!^.  Hr.  ChIM, 
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I. 
EXPEBIMENTS  BT  MEANS  OF  THK  PK:fcn.  METHOD. 

7Tk0  meihftd  of  relative  ralttatioit  and  Uv  nutliod  of  relative  differ- 
enee  amMMUty. 

When  ono  luvtwUgatea  the  difference  semtlblUty  for  motion  Md- 
satlons.  he  can  either  IvHve  thv  extent  of  the  normal  diatanoe*  U 
any  »er!e»  or  Kroup  of  osporimoiita  determined,  or  he  can  allow  the 
Dlmcrvrr  to  fix  thv  ttxteiit  hlinAeK.  InUieexperimeatsof  PulkrUia 
and  L'attel'  both  muthodii  ar«  uavd.  In  the  Utter  vaao  the  poj'cbo- 
phvsical  methods  of  th«  arerago  orror,  the  moan  valuation  and  tbo 
r^ntand  WTOiiK  OMM  oao  be  oaed .  Where,  however,  tlieuormAi 
oxtonta,  OS  ftUo  the  compared  ext«ut«,  are  fixed,  the  method  of 
just  perceptible  change,  lbs  method  of  mean  v«mat4on  nnd  thr 
method  of  right  anci  wrong  oaae>  can  be  used.  The  fixing  of  the 
normnlnikd compared  extentA  brings  a)>out  |{roup«  of  other  senM- 
tlooB,  which  complicalethtf  Jvul^lnt;  »f  the  i>ure  motion aenaatJoiu. 
Tbeee  are  contact,  pressuru  nod  rcisiatance  HKnaiitions.  Hence  It  if 
deeLrabte  to  have  iho  movomem*  made  without  contact,  preasure  or 
realatanoe  throuKh  the  flxiiitf  of  the  exteata.  If,  al»o,  only  the 
norttuU  cxtcntd  are  fixed,  the  prrasiire  contact  and  realstaoce  at  the 
end  can  make  these  or  no  a«e  oa  standards  for  the  comparwt 
extentd.  If  one  Inveatljratea  the  pure  motion  sensationfl,  then  one 
must,  If  pQKHlble,  make  the  moveraenttt  without  fixing  the  end 
points.     This  I'-ui  only  lake  place  if  one  makes  imv  of  shadoir*, 

Shotoifraphy,  mlrrora,  or  Home  other  Boch  optical  apparatus.  My 
m  group  of  experiments  made  by  the  pencil  method  i^ve  impure 
motion  HCnsatluna  In  eo  fur  ae  contact  eeneatlona  are  felt  vitb 
tlieee.  Their  calculation,  however,  la  similar  to  each  aa  can  be 
mode  without  contact.  In  all  such  movementd,  where  the  maldnc 
of  the  standard  curvee  equal  to  one  nnotberin  an^  slnele  eericc  ia 
dependent  on  the  observer,  there  exists  a  variation  of  the  Indi* 
Tfdual  from  the  average  normal  length.  The  influence  of  this 
vorintlnn  upon  the  average  differences  between  normal  and  com- 
pared extent*  where  one  uaes  the  method  of  averagw  error,  is 
considered  In  another  place.*  Between  the  smallest  and  langeat 
normal  extents  in  aiiv  Miiiifln  st^rien,  one  can  further  reckon  OOt 
whethiT  the  Individual  ilifTerencvs  upon  lucrentie  of  tbvir  rospecdve 
norma]  extents  Increase  or  docroaac.  If  wo  call  such  of  the  indi- 
vidual difTerencea  between  the  norma)  and  compared  extents, 
where  the  Utter  arc  ftronter  than  the  former,  plus;  where  they  art 
smaller,  minus;  and  where  they  arc  efjiial  to,  eoual,— Ihen  the  indi- 
vidual diMerencea  In  anv  aeries  can  either  be  ail  plus  and  equal,  all 
mlniiH  and  emuU,  or  alao  there  can  be  all  pluR,  mkiiuM  and  e<piiil 
diOerenoes.  The  difference  sensibility  whure  the  nurmal  uxt«nt« 
Increased,  TTOold  Increase  or  decrease  respectively  with  lacreaae 
and  deoreaae  in  the  Individual  differences  In  proportion  to  the 
Incre.ase  In  their  normal  rxt^nte.  If  Ihey  are  all  minus,  or  minus 
and  equal,  then  the  difference  ecnaibility  upon  iacrcoao  In  the 
normal  extente  would  reepeotivelv  Increaae  or  decrease  In  propor- 
tion to  the  Increase  In  ttielr  normal  extente  inversely  with  the 
ineronec  or  docreaitc  of  their  respiiptivc  diffftrpnccs.  where  theee 
are  all  either  plus,  minus  and  equal,  one  muat  consider  the  caeea 
where  they  are  pliw  aud  equal  and  whore  they  are  mtiiun  and  equal, 
each  by  ittpelf,  and  rmrii  this  twofold  result  reckon  out  the 
mean  difference  sensibility.     The  method   by  which  the  relative 
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difference  senalbUltv-  wltli  the  voriaUoiu  lo  the  normal  carve*, 
where  all  the  tndlvlatial  difference*  are  plus,  mlnas  or  both  plus 
and  minus,  la  raokoned,  I  ciill  th»  metfaod  of  relative  difference 
eoDslDllicv.  The  reckoning  of  the  difference  seniilMltly  by  tbla 
meihod  U  verv  similar  to  die  r^ckonlns  unet]  In  thu  inetnod  of 
mlaUvt:  valiuiuon.  If  we  let  the  individual  diffurvnco*  in  aeerioH 
be  all  plus,  nil  minus,  or  both  plus  nnd  minus,  then  the  valuation 
(Judging;  will  increase  where  the  compared  exteiitu  liicrease  with 
increase  In  ihelr  normal  extenU.  ThU  will  ho  shown  by  the  abiio- 
lute  iiu:ron»ci  of  the  indlvi<lu.il  dilTi>roni!i>H  with  int^rt'aso  iu  their 
rMpe«tive  normal  extente.  Inversely,  the  valuation  will  decrease 
where  the  compared  extents  deoreaHe  with  the  iaoreaiie  In  their 
normal  dUlancen.  This  wilt  Im  nhown  by  thv  ahttuluie  dcrrr«««  in 
(be  individasl  dUIerODCCB  with  iiicrcisBc  in  their  rospL-ctivc  normal 
dietancos.  The  melhod  by  which  thU  valuation  within  the  varia- 
tions of  the  normal  eztente  in  a  serlee  b  reckoned  out,  I  call  the 
method  o(  relative  valuation.  The  Mtimation  of  this  valoation  is 
flirailnr  to  thA  eetjrantion  of  the  difference  sensibility  bv  the  method 
of  relative  sen^billty,  where  the  IndJvldaiU  dlflerencea  are  either 
alt  plus  or  all  minus.  An  It  is  the  almplMt,  I  give  at  tlriK  the  reck- 
oning out  of  the  method  of  relative  valuation. 

DeacripUoa  of  the  Reckoning  Out  of  the  Method  of  Relatiw.  Valiiatitn. 

We  let  mi  mi,  mi,«tc m,  bo  Che  simjiltt  digits  1,  3,3, 

«tc.  ....  X,  of  which  mi  reprsBenta  the  greatest  Dorma)  ex* 
tent,  m«  the  one  in  the  same  nerle*  which  is  just  smaller  than 
mi  and  so  on  up  to  m,  x,  which  npresente  the  amallMt  normal 
extent.  We  let  further  n,.  Ui^i,  Ut-t.  etc.  .  .  .  .  ni.  Uj.  nj.  be 
the  same  diglta  x,  x  -—  I,  x  —2  .  ...  3,  2,  1,  of  which,  however, 
D)  -  X  repveeenU  the  smallest  difference  between  iiny  individual 
normal  extent  and  its  compared  extent  in  the  sAme  series,  n,-!  ^ 
X — 1,  that  which  is  somewhat  greater  than  n,  up  to  ni  1,  which 
represents  the  greatest  difference  between  any  normal  extent  and 
Its  compared  extent  in  the  ueries.  Wo  ft<hl,  then,  each  m  value  lo 
ita  reeptfclive  n  viiluv,  so  that  the  m  value,  whioh  represents  anv 
fauUTlaaal  normal  extent,  la  added  to  Ite  respective  n  value,  whlcn 
representN  the  Klmpln  difference  between  thia  normal  extent  and 

ItA  comnnrt'd  extent,     r,  o,  s,  etc g  nre  the  sums  of 

BHch  individusl  values  aa  mi  +  Oj,  ot« m,  +  m,  accord- 
ing as  the  valoatiou  takes  place.  Id  everj*  series  there  exists  x 
•neh  Talaea.  d,  c,  etc.  .  .  .  f  are  the  variations  of  these  values 
from  (  nia  +  1)  =  (Bi  +  I ).     (|   represftnta  the   iivernge  of  these 

variations.    If  m|,  mg.  etc nix  are  added  respectively  to 

Urn,  Ui^i.  etc ni.then  will  d,  e  eta f  eaoh  be 

tike  null  and  ttie  :ivHraj;c  YhHatioii  i)  will  also  be  tike  null,     [f  they 

arc  added  together  inversely,  namely  mi  to  ni.  m^  to  n«.  etc 

m,  to  nt.  then  the  average  variation  will  be  Q.    This  Q  gives  ns  the 

II 
greateat  possible  average  variations   TT   '^    '"  &*''«■    f    ■    value 

which  ahowa  whether  the  dtfterencea  between  the  normal  and  com- 
pared extents  Increiiae  or  decreflwe  with  Ihw  Increase  in  their 
normal  extents,  {.  c,  whether  the  valuation  increases  or  decressos 

q 
with  Increase  In  the  normal  extenla.    If  -q-  X  ""  is  etiual   to  100, 

i.e.,  q  =  Q,  then  in  comparison  with  the  valuation  of  the  smallest 
compared  extent,  a  gradual  increase  of  the  compaxed  extent  with 
reference  to  its  normal  extent  would  be  shown  with  tnoreaae  of 
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IbU  liut  in  the  mae  series.    If  -Tf  X  '*  ta  equal  to  0,  <.  r.,  4  =  0. 

q 

then  a  sitnllar  gradoal  decrease  would  be  Hbown.    If  -pr  X  "is 

equal  to  SO.  then  there  wontd  be  nhown  oa  the  aversKe  for  Ibe  Mric* 
n«ither  such  n  decreuie  nor  such  an  fncreww.     If  the  viloe  al 

-^  X  '*  lay  b«Cv6on  0  and  SO,  ih^n  there  would  be  more  or  Im*  o( 
a  OBOnaw:  U  betveea  60  and  100,  mure  or  l««e  or  ao  increase. 

Dmeription  of  tk*  lUekenina  Out  of  tlw  Mrihod  of  Rrtalire  DiWrrmei 

aawSbility. 

If  all  the  individaal  differences  between  the  normal  and  compared 
ext«Bta  are  plu»,  then  the  difference  scnsibili^,  where  the  viloe 
obtained  by  tfce  method  of  relative  valontion  la  0,  Inoreaaea  vUb 
tncreaae  in  the  normal  extenta;  where  100,  docreaae*;  where  5#,  It 
iieither  Increatu^  nor  decreases  on  the  nveraee;  wberoitisbvlwMa 
0  Eiad  60,  it  moru  ur  leu  increawee,  and  wh«rel>etweeQ  M  and  100.  it 
more  or  Iraa  decreaaeB.  It  the  individual  diSerences  are  both  plat 
and  minus,  or  equal  and  mlnn»,  then  it  ia  iieceaeary  to  reckon  out 
tbv  vnluc!  ubttiiiicil  by  thv  mvthod  of  relative  valnation  for  the  dif- 
ferent Dormai  exboats  which  show  plus  or  plna  and  equal  dItterenoM 
between  the  normal  and  compared  extents,  and  likewise  for  the 
different  normal  extenu  whlcn  Hhow  minu*  or  mlnoj  and  equal  dif- 
ferences. The  reclconing  out  of  tliia  latter  will,  howov«r,  b«  diifer- 
eot  Crom  the  reckoning  in  the  case  of  the  method  of  relative  valu- 
ation only  In  so  far  as  one  allows  n^  -  x  to  represent  the  dlfferenoe, 
which  in  nsareat  the  value  null,  n,—  I  =  x  —  1,  that  which  is  aotiw 
what   smallur,    and  D|  -J,   the  minus  dlfFereooe,  which   Is  moat 

n 

onequa]  to  the  simple  difference  null.  The  values  ofq,  Q,  and-^  X 

are  now  n^ckonedout.  and  also  the  mean  of  the  two  values,  nameljri; 
that  obtained  from  the  normal  extent:*  which  give  plus  dlfTereDcei 
and  that  obtained  from  tlioMr  which  Kive  minus.  If  this  value  la 
null,  then  thediSerencuevntiibility  gTaduBllv  iucrcascs  with  Increase 
In  the  normal  extents;  if  it  Is  100  It  Kradnally  decreaaesi  If  it  Is  60, 
then  it  neither  increases  nor  deoreMee  on  the  nveraRe;  if  it  is 
between  0  and  SO  it  increases  more  or  less,  and  If  between  50  and  IM 
It  deoreases  more  or  1o«k. 

It  is  h*?re  Ui  h(t  remarked  thst  when  we  speak  of  the  normal  ex- 
tents in  any  single  series,  from  the  standpoint  of  difference  sensi* 
bllity,  we  hare  to  do  with  an  absolute  increase  or  decrease  in  the 
scries  and  not  with  a  reUttive.  Only  when  we  compare  this  Increase 
and  decrease  in  odd  aorlcs  with  the  same  In  another  can  we  speak 
of  a  relative  ditlerenoe  i»«iiaibillty.  If  one  wished  to  estimate  tlie 
relative  dlfferenoe  i<vnKii>ilily  for  each  eorics  nlooc,  then  tnatoad  of 
nslnff  the  Indf^-lduiil  diflrr'^ncos  to  reckon  out  the  n  values,  he  most 
use  Uiese  divided  by  ibeLr  respective  Individual  diOerences.  Tttlfl. 
however,  has  little  value.  In  ttie  same  way,  we  can  only  speak  aboai 
an  Absolute  increase  or  decrease  in  the  valuation,  unless  we  use,  in 
reekoninu  out  the  n  values  In  the  method  of  relative  valuation,  In* 
stend  of  Uie  individaal  dltTerenoes,  these  divided  bv  their  respective 
normal  extents.  This  has  also,  however,  insufllclent  value.  We 
can,  howev<:r,  si^eak  about  a  rolaUvo  valuation  or  a  relative  differ- 
ence sensibility  in  connection  with  the  vaiues  obtained  l>v  these 
meUtods,  in  so  far  as  In  the  oaee  of  the  first  method  one  Cakes  Che 
TstQAtlon  where  the  normal  extent  is  smallest,  as  normal  valuation 
f0f  the  series,  and  In  the  case  of  the  others  the  difference  esuaibiU^ 


i 
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bown,  vh«r«  th«  individani  difference  is  null,  or  noiirflat  Above 
eloic  nail,  as  the  norma!  difference  BensiblUly   In   aaph   ««rlem. 

'  vftloM  obtained  by  thOHC  tnt^lhodH.tro  cloiK^iidunt  on  ihiM  norrosil 

llbution  and  on  this  normal  diffurtmcu  si'intibtlity,  and  to  Bome  ei- 

(■Dt  abov  A  relative  valaatioo  and  a  roUllve  difference  HensibiUty. 

trim  tbeee  ooiuiderAttonti  we  obtain  four  melhodg  which  thov  oon- 

'sections  between  tbe  Indlvlduul  nerlee  and  the  inoreaao  In  tlie 

Msaa]  ext«iite,  oa  well  aa  tbe  inoreaao  or  decroaae  connected  witli 

Ilis  in  the  increase  and  deorea»e  iu  the  valaation  and  lo  Uie  differ- 

•Me  MDSiblUty,  luunely,  the  two  vrbloh  we  have  above  completelj- 

tecribed,  (ho  method  of  rel&tJvo  valuation   and  the  motnod  of 

,nbU<redu(erence  sensibility,  and  t^'o  others  which  correspond  to 

l,)lMe,aod  wbleh  give  valUBH  tor  the  lncrea«e  and  decreaHe   In    the 

'RlUlV«  valuation  and  the  relative  ditTernnee  >«t>:i8iblUCy   in  the 

UivldDal  aeriea,  instead  of  the  ab«olut«i  valuattun  and  the  abiolute 

nice  aeiHdblUty,  In  tJie  individual  normal  oxte&ta.    These  two 

methods  we  do  not  conalder  farther. 

>  reckoning  out  of  the  method  of  relative  Taluation  aud  of  tlie 

tbod  of  relauTO  difference  sonaibility  is  aocompHniod  by  certain 

Ificaltlee  whlob  can  be  overcome  only  thjoiieb  carefully  clioi^aiui; 

(Vaomberof  ex|>eriin«nt8  and  the  dlgiTn.     In  the  flret  i>la«e,  If 

tkere  U  mor*  than  a  single  normal  4ixtivnt,  of  the  anme  valu*,  one 

Out  take  Lhe  mean  of  these  and  also  of  their  respective  differenoea 

Bd  reckon  out  the  reeuiu  in  the  ordinary  way  with  thU  redaoed 

■anber  of  experiment*  in  the  s«rieH.       The  name  can  alHo  be  do 06 

Vliert  there  is  more  than  a  single  simple  dilfereatHt  in  the  same 

■rieaof  tbe  some  value.    In  tlio  second  place  the  aver^ps  ralae 

l^"ialsht  be  the  neat  of  an  error  in  that  the  Individual  parts  of 

~  m,  +  1 )  work  contrary  to  one  another.     A   table  ( Part  II)  with 

iintUnce  where  thia  occurs  is  given  below,  whore  3,40  Ib  =    q  ^  Q. 
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K** H  la  eaay  to  see  that  it  aliould  be  wnaUer.     Tbi«  error  is  not 
l?9>>Bt  and  it  would  sor%-o  no  pr«Mnt  porpoee  to  reckon  it  out,  In 
^^ts  DO  wholly  exact  value  ts  sought,  but  only  a  relative  one. 
■^oethod  of  relative  valuation  and  tbe  method  of  relative  dlf- 
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lerene*  MssibUiiT  vill  b«  amA  u  An  Mid  fn  tb«  rcokonlnft  out  of  the 
WbibuW  twibiutv  in  the  ezpertments  mtuiif  by  mPunB  of  ifae 
peaell  mcAhod,  uia  is  repreaented  by  the  symbols  M.  R.  V.  and 

ai.  D.81. 

A. 


1. 


Thb  OitE-HA!n>KD  MovBHEirrs. 


I  hav<>  r*H?k(>ne<)  out  ttwae  eiverimcnut  xlt  togotber,  withoot  1 

Ing  Into  coosidcTatioD  the  IcmgUi  of  iho  curvtK.    Tht)  reKults 

in»6  oQt  of  a  total  Dumber  ot  experlntenta  of  lOOi^.  t*  prr  cent.  wfi« 

overvalued.  ^  |>err«iti.   wer«  vaJaed  oon«cUv,  aud   19j^   per  cent. 

■wa*  ODdort-uiicd.      Giich  of  tha  nxtv-siz  Mxt«B  vtut  at  flirat  ti«JLt«d 

■•p*rM«lT.  The  j)vcrag«  dithniiCM  01  th«  «xp«Timcnt«,  when  over, 

uwer  CM  eqoAl  valaation«  took  pUoe,  alone  with  iho  avengt 

TarlMSoB  of  theae,  «rsre  rMikonea  oot  (or  all  tbe  experimenU. 

TbeM  vrtn  Uran  groop«dinto  oombiOBtlORS  of  six  and  lu^v^n  nertea ' 

In  a  group.    Theee  eroapa  w«ra  then  calculated  all  tO);«Ut«r.     The 

average  of  Uie  whole  of  the  averages  ot  Che  aormal  antl  compared 

enrvee,  ot  their  differeaoea,  ot  tbeir  varfatlona,  of  the  experiments  of 

theaubr-eUaerieetVaatbeareokonodout.  In  each  of  the  slxty-^z 

■eriea  bbere  were  OTenralned  experiments,  ood  In  Aftj-one  of  them , 

there  were  expertmenta  when  undervaluations  took  pUoe.    Tbe ' 

aombev  of  experlioenta,  where  correct  valoatlona  took  place, 

ao  aaaaU  that  we  abalt  aot  lake  them  into  constderaOon  here.     The 

lengths  of  the  normal  oarvee  varied  between  10  and  60  cm.     Tbe 

average  of  all  the  normal  ourvee,  where  an  overvaluation  took  place, 

ia  SLU  cm.  The  tame,  where  an  ondervahiaUon  took  place,  to  3V.9S 

cm.    The  average  of  tae  dlffpreDccB  of  tlte  former  is  6.48  cni.,oftbe 

l»t4«r,  3.83  cm.    When  both  the  normal  and  compared  currea  sie 

addea  bo«>iber,  the  aTere««  obtained  in   the  first  place  wae  26.9S 

cm.,  andiatbesec«ind,W.woDi.  Intbis  wnv  ono  obtains  an  average 

dilfer«Doe  in  valnaUon  of  .97  cm.    Tbe  average  of  all  ot  the  average 

normal  corvee  of  eaeh  series,  wlthont  oonBideration  of  the  over  and 

undervaluation.  Is  33.60  cm.     The  arithmetical  av«rAf{o  of  all  tbe 

average  difTprvnees  was  3.T&  cm.  overvaliinUon.  an  average  ditTer- 

eoce  sensibility  of  about  (S-    It  la  seen,  then,  that  both  according 

to  the  number  of  experiments,  and  aUo  to  the  average   differences, 

a  signiAoant  overvaluatloD  had  t«ken  place.     A  review  of  the  serka 

shpowB  that  niocteoa  aorlos  had  an  avorsgo  normal  cnnv  of  botwoen 

10  and  IS  cm.,  twenty  ot  between  SO  and  30  om.,  fifteen  of  between 

30  aiid  40  cnu,  four  of  between  40  and  60  cm.  and  two  of  between  60 

and  Wcm.  tlieavorngoot  the  average  variations  of  fifty -one  eortea, 

where  an  overvaluation  took  place,  was  2.37  cm.    For  thirty-seven 

■erles,  where  an  undervaluntlon  took  place,  it  was  1.00  cm.   As  this 

wusmallinauch  n.  general  conalderation,  I  have  not  taken  It  into 

acconnu  m 

It  ts  desirable  now  to  find  out  wbat  sort  of  InflucnccH  the  upwardcfl 

and  downw&rdti  direction  of  the  motions,  the  changee  In  tbe  Qomaal ' 

IcDjirtlut  and  iu  the  hoiKht  of  Lhtt  vturliiiK  pointe,  as  well  a»  apedal 

diScrvnccfl  in  tilt  ubuvrven  and  in  the   methods  ofexperimoatiag, 

could  show.    In  the  caso  of  the  first  fltt<>en  ecrlcs  the  height  of  the 

vtartlng  point  was  not  taken,  and  we  do  not  consider  theae  further. 

Instead  of  a  lead  pencil  being  used,  also  a  small  brush  with  lamp 

black  mixture  was   used.     Of    tne   remaining  flfty-otte    series, 

thirty  were  made  in  the  upwards  dlrectloa'  and  twenty-one  in 
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ilowiiintrdB.i  The  oocompaaj-ing  tables'  show  the  heiRhtii  of  the 
BVtiitg  points  bom  Che  lowest,  n-hioh  Ih  Dinxked  with  mtniu,  to 
(be  klj[he«t,  vhich  1»  mxrlced  willi  pUir.  Tlii^  tiurixunUl  tttartiuK 
foist,  which  could  l>«  only  ronghly  i^slliniit'cd.  1b  markod  with  zero. 
In  coDfaidDring  thlc  flnt  groap  of  espcrlmeiila  it  in  impoitHut  bo 
renirk  that  they  vere  all  made  more  with  respect  to  the  niiivea- 
iMKCof  th«  obcervcr  tbnn  to  nny  prvvioiutly  dctvnainod  plan  of 
nperimcnting.  Th«  bcAto  of  tho  metronome,  which  r«gtitated  the 
Bto  of  movement  as  well  as  the  lencth  of  the  {HurveA,  ahow  a1«o  to 
•weextent  the  dlsjposltloii  of  the  obsf-rvdr  Bpart  from  tho  cxnct- 
DM  of  his  judging;.  Vory  ijuiok  ti()K>  iiiiil  vdry  eluw  time  was  dia* 
■UMiible.  A  lock  at  the  diajo'iims'  showa  nlno  that  the  averiiKO 
Itncttu  of  the  normal  curves  for  the  «erle«  varied  more  uikIhi-  ih« 
koruontal  point  In  the  ca»e  of  the  upwiinl*  movirtit?nt«,  but  in  the 
nw  of  the  downwards  movcm«nte  more  over  the  horizontal  point. 
•'<(  only  also  are  the  Umlte  for  the  average  normal  lengths  p'i>»ter 
lAtlieM  directions,  but  the  numbi-r  of  series  is  shto  greater  iii  thecaao 
of  ttiw«rda  mOT«inentB  undor  thu  horizootul  point  and  in  the  case 
<f  denrnwardfl  movemente  above  the  same.  Apart  from  serieB  SO  of 
ibeapwarda  movements  and  Beriee  17  of  the  downwardi,  a  oertain 
Utmapt  waa  made  to  make  all  thi>  itnrmat  eurvex  in  enon  f^rlen  na 
■ndi  aa  pomlblo  oqnal  to  one  anoClicr.  There  wim  nothing  binding 
tathii,  however,  aa  it  waa  thought  that  it  could  pasntbty  dCtluit)  the 
power  of  valuing  corrocliy  between  the  normal  and  compared 
nrret.  Still  n  ccrtiiin  ind[r<:ct  valuation  in  this  raopocb  wtia  pros- 
tnt  io  each  aeriott.  Gnch  now  normal  curve  was  more  or  less  of  an 
■Buapt  to  reproduce  the  former.  In  ao  far,  euoh  a  valuation  was 
N^oated.  The  variation  of  the  normal  curv««  gives  a  value  for 
tta.  In  the  coao  of  the  upwards  motione.  the  changes  in  the 
miitto&a  follow  the  changes  in  the  lengtha  of  the  average  normal 
kl|tln,  with  few  exoeptlons.  In  the  coiie  of  the  downwarda 
wfiona  thla  la  aljto  very  ott^in  the  entto.  This  dhows  that  the  differ- 
no*  sensibility  is  dependent  on  the  length  of  the  normal  curves, 
h  nany  cases  aUo,  the  normal  eurves  were  made  of  the  same 
■Bith  ae  the  Jnat  previously  described  coi&pared  curves.  Tn 
na  cases  the  compared  curvcH  were  made  snuUer  than  their 
■ttaal  cnrvcs.  These  two  pairs  of  curree  appear,  then,  to 
"tm  a,  separabe  basis  of  valuation.  The  above  dettcrlbeO  average 
''^Idw  of  ail  tlie  uerieB  ciui  be  coasidored  as  a  sum  of  such 
nlaatioBs,  of  which  the  nvrrago  differences  show  the  exact* 
MV  of  the  vaioation.  Ae  the  average  overvaluation  of  the 
•^srlmentfl  of  all  the  M  aerlea,  where  overvaluation  took 
P«M,  is  &.t3  em.,  the  curresponoUng  average  niidervuluntion 
Ul  om.,  and  the  averaije  over\'a]uiition  in  all  the  experiments 
*«l  J.76  cm.,  we  seo  that  the  difference  senalbililT  would  amount 
laaboal^.     4-23.59  cm.  is  the  average  normal   length   of  all  the 

P>ertmenta;  iyisS i'i"  ^  ^a  ~  difference  senalhility.  In  general, 
tta  eorves  show  no  very  exact  changes  canned  by  ohanees  In  the 
of  Ul*  normal  curves  and  in  the  starting  points.  The  larger 
__  curvea  show  in  the  case  of  the  upwards  movements,  where 
•kt  •tarting  pointawere,  — SOaiid— 60  cm.  larger  average  dtlTcrenceB 
■Jun  do  the  smaller  normal  cnr\'e».  In  the  case  of  the  downwards 
*ovemente»  Uie  avorugr  dlfTervnces  show  the  opposite  resiilti(,ao 
Alt  the  amaller  normal  curves  are  more  overvalued  than  the 
veer.  It  ia  easy  to  ctee  that  on  aocoout  cl  the  chanKcs  in  the 
(*tfac«  normal  lengths  and  in  their  varlatloiui,  the  infiuence  of 
iW  siiMBes  io  the  starting  point*  in  theae  expurimenls  can  not  be 
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where   tbe  utArting 
atorting  poLnM  ve 


T«ry  exactl>'  determined.  Where  ftbw  the  railationa  of  the  Avenge 
oormal  curves  and  thv  chungei  of  the  MUrling  points  do  not  vai> 
mncb,  tbe  vnriaUomi  ot  the  areraae  differencee  are  too  ereat  to 
Blve  exact  reaulta.  Iii  order  to  And  oat  the  Infloence  ottaetlMn- 
loa  voinLs,  I  have  mado  the  two-handed  experiments,  whtch  ait 
given  below  (B),  and  I  have  also  made  uthvr  additional 
one-handed  experimentA  to  detornune  tbo  inllucDoe  of  tbe 
extent  of  the  norma)  curves.  I  give  in  Addition  cen«Ia 
remarlCB  on  the  individual  Rcrtee.  By  the  matbod  of  relative 
vahiatton  above  duHcrihod,  I  have  rechoned  out  in  tbi 
imliviiliial  series  the  tendencies  towards  under  and  over* 
valuation.  From  thiN  It  appears  that  in  tbe  case  of  npwarda 
motions,  where  the  utartJiiK  point*  are  very  loir  or  very  high,  an 
undervaluation  taJcea  pluco  more  and  moro  with  the  increaoeln  the 
lengtJ)  of  the  aormal  curvea.  Under  and  at  the  horizontal  pnlni, 
however,  moro  of  na  uv«rvaluatiou  takes  place.  Tlieae  over- 
valuations and  und«rva)aatloiui  ore  not  v«r>'  much  dcpendeal 
either  on  the  changes  in  the  average  normal  lengthe  norontiM 
changes  in  the  variations  of  the  Individual  norma]  carves  frob 
their  average  normitl  leugthn.  In  tbe  ease  o(  the  downwaid* 
motions  wltD  low  irtJLrtiiiK  nolnta,  a  dtatjnct  undervaluation  of  a 
■Imilar  kind  takes  place,  ana  ia  also  present 
points  are  taken  quite  high.  Only  when  the 
very  high  Is  an  overvaluaUon  met  with. 

:;.     Conaickration  o/  Iht  Individual  8erle$. 

a.  Series  11  and  13  of  the  upwards  motions  and  series  8  of  tbe 
downwards  wore  nindf  while  the  ob»er\'er  was  eeatvd.  Thoy  show 
nOKpecial  de%'latic}ns  from  the  otherseries.  Amonethelatererperl- 
menis  are  some  which  show  more  particularly  differences  betvccB 
tbe  standing  and  sitting  nosture. 

6.  With  and  without  tne  boating  of  the  metronome.  Series  16^ 
S4,  '26  and  5  ot  the  upwards  motions  were  carried  out  «itb  no 
accompanying  hoaCinit  of  the  metronome.  It  is  to  he  remarked 
thai  the  varialtun  of  tnu  normal  curves  in  each  cAse  is  verv  small. 
Tlie  an^le  method  experimentji  to  be  described  later  will  sfiow  the 
more  iniportant  Influence  of  the  rate  of  movement  upon  Iho  n>lative 
valuation.  In  gcnerni  itnpp«ara  that  the  obeorvcr  without  tbo 
beaUng  of  the  metronome,  chooaea  (be  most  oonvenieDt  rate  of 
movement  for  ttm  etortlng  point  and  length  of  movement.  ni« 
metronome's  bnntlng  has  less  Influence  on  the  variation  of  tb* 
normal  lengthn  with  Auch  as  are  accustomed  to  see  tho  regnUr 
motions  of  machines,  or  to  make  re^lar  motions  themBelves.  In 
these  oases  the  two  groups  of  sensations,  the  normal  and  tbe  com- 
pared, are  more  or  less  lot^aiined  in  the  organit  of  motion.  Tbe 
motions  are  automatically  mndc.  Where  this  is  not  the  case  the 
metronome  exerdaee  a  greater  and  more  distinct  influence  upon 
the  variation  in  the  normal  curves.  Along  with  this  the  two  groupe 
o(  motlan  sensationaeoo  be  conaidercd  more  <m  twnsntione  of  toe 
wilUnK  (mpube,  which  are  localized  in  the  glottis  and  in  the 
brontUing  apparatus.  As  the  metronome  tends  to  make  tbeee 
motions  nlso  automatic,  however,  these  sensations  are  not  so  im 
portant  t.aa  materials  in  invoatigatlng)  as  in  either  case  where  one 
makes  movements  ot  unusual  lengtJi  and  height. 

c.    Influence  of  the  lengths  of  the  radii.     The  irregularity 
manv  ot  the  average  differences  which  are  dependent  neither  upo.^ 
the  dlflerencoa  In  tue  vorluttons  of  the  normal  curves,  nor  upon  the 
differences  In  the  heights,  can  be  very  veil  aaorlbed  to  the  Daadlnc 
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«..  .A«  *rin.  It  U  desirable,  therefore  to  find  oot  what  relation  the 
radii  of  the  normal  curvew  hear  to  the  railii  of  the  oompnred  oiu's. 
The  (.•iir\'e9  were  more  or  less  bent  towards  She  extremitica.  The 
measuring  of  the  radii,  thea,  vas  conhned  to  the  normal  area  In  the 
middle  of  the  curves.  A  large  woodeu  compaaa  was  used  (o  meut- 
cm  thtwe  directly.  Where  the  radii  of  the  normal  curvet  at« 
smaller  tbfti)  tbOM  of  the  compared,  the  ditferenees  are  marked 
with  plus,  where  larger  witli  minus.  In  the  case  of  the  apwarda 
notioDB,  It  appears  that  the  normal  ra411  are  amalter  where  the 
Btartlne  pointe  are  very  hlfch  and  verj'  low  than  wher<.<  Ihv  [>oiiitB 
lie  between  these  extremes.  It  in  meant  thnt  the  variations  in  the 
lengths  of  the  normal  radii  and  the  average  ditTerence.'i  betweeo 
those  of  the  normal  and  r^ompart-d,  ehon'  the  %'alue  of  this  meaa- 
orinfT.  Where  one  vikrintion  is  relatively  amall,  ho  is  the  other, 
where  large,  likewise.  From  this  it  followH  that  there  exiatea 
re^lar  flnctnatlons  in  the  bending  ef  the  arm.  The  bendlDf^  of  the 
arm  nltAmaten  mora  or  leas  In  caen  eerlea,  and  the  average  difTer- 
eneeeof  the  radii  shew,  then,  how  the  vnluntionfiof  the  niuvumentfl 
ftre  InQuenced  thro\igh  this. 

If  we  conHider  now  more  particular^  Berlei  2.  b,  S,  T  and  9  of  the 
npwanla  Tnoveint-ntt,  which  have  utartinK  notnM  verj'  nearly  alllce. 
we  find  that  by  increiudng  the  hclKlht  of  the  stiu-tinK  point  oa  well 
08  by  lengthening  the  average  lengths  of  the  normal  curvea.  the 
lenflilut  oi  the  average  radii  of  these  inereaae.  If  we  conaider, 
however,  only  the  change*  of  the  length*  of  the  average  dinerenees 
of  the  radii  in  connoction  with  the  changes  in  the  average 
differences  of  the  curves,  then  we  find  that  they  stand  In  a 
directly  Inverac  relation  to  one  another.  The  exception  in  eeries  8 
can  be  very  i?aeily  ascribed  to  tiie  greatiieits  of  the  variation. 

In  series  1,  Q,  C  and  II  of  the  downwards  motions,  the  lengths  of 
ttic  itveraKe  normal  radii  lucrea^e  with  the  heightentiig  of  the 
starting  points.  The  first  three  nerlee  were  made  under  the  hoii- 
zontAl  point  and  can  bo  considered  by  themaelvee.  The  average 
differences  of  the  normal  and  compared  cnrvea  stand  In  a  directly 
iSTeree  relation  to  the  average  differences  ot  their  radii,  .\part 
itan  ilie  starting  point  the  increase  In  the  average  lengths  of  the 
enFvee  is  accompanied  1\v  a  decrease  in  the  average  dil^rences  of 
(h*  nornial  and  comp^ire'd  curves,  and  by  an  Increase  In  the  average 
dUfereDoet  of  the  radii  themaetveB. 

In  the  case  of  both  upwards  and  downwards  movementfi,  then,  it 
reanlta  that  an  IncroBse  In  the  average  differences  of  the  normal 
and  compared  our\'es  in  accompanied  by  a  decrease  in  the  lengths 
of  the  differences  of  their  radii.  Tlie  greater  normal  curves  are, 
however,  more  overvalued  in  the  former  caee  than  in  the  latter. 

d.    What  relation  do  the   curves  bear  to  their  correflpondine 
angles  and  perpendieiilartt?     I    have  drawn  diagrams*,  which  gii^ 
tbe  average  vaiuen  for  the  above  descritied  series.    Kor  utfriea  2,  6^ 
4.  7  aod  B  of  tbe  upwards  motions,  the  average  of  the  heights  of  the 
•iartlng  pointe  wae  —62.10  cm.    The  average  of  the  average  normal' 
carrea IsSA.AT  cm.i  of  the  compared  34.10  cm. ;  of  the  average  rndii 
of  the  first  M.73  cm.,  of  the  last  61.06  cm.    In  the  coee  of  the  down- 
wards moiremente,  tno  average  of  the  heights  of  tbe  starting  polnta. 
for  series  1,   5  and    6    waa     —42,67    cm.     The    average    of   tbe- 
average    normal  curves  Is  16.90  cm.;    of  the    average  oompared: 
17.86  em.;    of  the  radii  of  the  Hret  £4.10  em.,  of  the  UMtS6.fecm. 
Fnm   tbMe    values    1    have    reckoned    out    the    corresponding 
an^ea    and    tbe    perpendiculars    to    the    horizontal    plane   lying 
between  the  extremlttes  of  the  ourves.    Dr.  J.  Loeb'  has  shown 
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that  vba«  tbe  starting  polnta  U«  ander  the  boriaonta]  pUae, 
BOlknM  mad*  at  rigbt  anvlw  to  tlila  plana  ahoir  graat  aeria- 

ttiMas  b«t«re«Q  thv  normal  and  compared  dlstanoM,  and  Iht* 
lost  BO  much  the  more  that  Cbe  stArtinK  pcrints  are  distant  trotn  tbe 
Mrizontal  plane.  It  the  otaaerrer  haddeeeribed  such  ctlraigbt  Unfa 
vttbout  -*""g*"g  tbe  ang^  of  movetnent,  Ibe  at>ove  pcrpendicB- 
lars  voold  tSow  my  r«mlte  to  agroe  vilb  thoeo  of  IxMb'a.  Mj 
w^ecinMoto  ahew,  bowcTer,  that  ut  order  to  make  Uoea  of  «qitu 
yatnnw,  tte  an^ea  at  tbe  abooldef  abonld  be  taken  aa  the  ataisd' 
ard  and  not  tbe  perpendicnlan.  In  both  oanea,  irbethvr  one  nakM 
inovem«-nts  with  the  arm  beld  straight  out  in  (be  fona  of  onrvea  or 
'Wltb  the  elbow  ioint  bent  in  the  torm  of  straight  linea,  Ic  la  to  be 
UKuned  that  the  maae  ol  aenaatioaa  are  »o  nearly  equal  to  one 
anotber  thai  they  do  not  need  separate  consideration.  There 
•xista  a  probafaiUtT  tot  this  In  so  far  ae  tbe  contact  and  holding  «( 
the  elbow  joint  when  tbe  arm  Is  tvUf  eteetcb«d  out,  compeoaate 
for  tbe  otbv  klnda  of  sUmtiU  which  arise  through  tne  bending  ol 
the  elbow  joints  and  the  raosel^.  How  far  thn  tenanUons  dne  te 
tbe  mo^ii^  mtiacles  and  to  tbe  so-called  will-impulse  are  to  bs 
taken  as  the  basis  for  the  valuation,  will  be  explained  later.  The 
cblet  point  to  be  noted  her«  ia  that  itae  angle  al  the  ithoulder  Jolm 
(or  Joint«  1  U  tv  b«  taken  m  the  bs«ia  for  the  valuation  ol  the  dii- 
tanco  moved.  The  above  described  changes  In  tbe  perpendiculars 
bear  a  alinilar  relation  to  their  oorreapouduig  anglaa  at  tne  ahouldei 
In  the  caee  of  the  upwards  moreownts  to  what  8.12  cm.  and  96.ti 
«m.  bear  to  36^  S6'  and  ai*^  34'  and  tn  the  caee  of  downwards  moT«- 
menta  to  what  e.2A  t-m.  and  .^.72  cm.  beAT  to  15-' 63' and  17^ -U'. 
These  two  aooompanyinK  diagrams'  give  us  examples  aa  to  bow 
these perpendlotilara stand  to  their  ourvea  or  angles  atthe  shoulder. 
TUsraafionohaogea  with  the  starting  pointe.  In  the  horizontal 
plane  both  stand  In  a  verv  clo^e  relation  to  one  another.  High 
above  and  low  below,  the  gT«at«st  deviation  between  tbe  two 
occure,  Lovb  luted  the  two  arma  in  hie  ejcperimeute.  The  normal 
arm  had  always  tbe  borisontol  plane  as  starting  point,  while  th« 
startiug  point  for  the  other  arm  was  varied. 

S.    The  Later  One- Banded  Experiment  of  the  WiiUerSevumter,  1892-3. 

As  above  mentioned  I  have  made  further  experimente  with  ape- 
olal  rewect  to  tbv  cbangce  In  the  average  diSurvnoes  which  ame 
ihronga  changes  in  the  lengths  of  the  normal  curves  and  in  the 
helgbte  of  the  starting  polnta.  The  latter  1  have  considered  more 
aspeclaUy  In  the  two-nanded  experlmentatobedcviorlbedlnt^r.  The 
experimenta  we  cousidor  hcrv,  consisting  of  nincly-niiu' series, 
were  all  one-handed.  In  twenty-mne  series  the  starting  polnta 
were  changed.  In  all  the  ninety-nine  fierlea  an  attempt  was 
Made  as  much  an  possible  to  ke«ti  tiie  variation  of  the  normal  curres 
for  each  sorlee  small.  The  number  of  oxporimonle  for  each  setles 
was  ten.  The  observera  were  Mr.  Child,  "C,"  and  the  expert* 
menter  himself.  "S."  Tbe  former  was  seated,  while  tbe  latter 
f  omaincd  standlns  and  acted  as  his  own  experimenter.  The  hori- 
zontal plane  for  the  former  was  109J$  cm.  above  the  Soor,  and  for 
the  latter  130  om.  above  the  same.  The  number  of  series  made  bgr 
the  ftrtit  was  nine  In  the  upwards  direction  and  eleven  In  Che  dowB- 
wards;  bv  the  lost,  forty-llw  in  thti  former  and  thirty-four  Id  Uw 
latter.  The  boating  of  the  metronome  was,  with  tbe  exception  ot 
eleven  serlee,  by  observers.,  where  It  made  ISO  beats  In  the  minate. 
And  five  others  where  it  made  120,  kept  at  sixty  beate  to  tbe  minute. 
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I. )    Obttntr  C.—Thc  aeriee  by  observer  C.  woro  made,  with  two 
toepIiODe,  in  order  to  Snd  out  the  changes  in  the  averftge  differ- 
Bce*  camrad  by  changes  In  the  lengths  of  the  average  normjii 
[n  gwieral  the  average  dtnei-eno«iH  witro  not  nearly  as  Inrge 
_>  Mrlier  experimente.     The  T»riutlun  in  the  normal  cun'es 
tn  thdr  retatlTe  values  the  ohaogeti  in  the  lengtlis  of  the 
normal  curves.     Where  the  latter  deoreiwe,  bo  do  the  (or- 
WiUi    the  same  d<.-creaae  the  avcro^  diffuroticci  in  the  caae 
the  downwards  motions  also   decrease,  and   inverael}*  in  each 
lTldiial»erie«  the  increase  In  the  {ndlvidunldlRerenoeifUacoom- 

^ Iby  an  iucreaAO  in  the  lengthe  ol  the   normiil  curves. 

[Vpwat^    movcmeste.      The   aocompAuying    tAhloe'    »how   the 

groups  of  neries  of  upwards  motions  by  obsen'er  C.    Series 

group    II.,  had,  bealdes  the   starting   point    In    the   horizontal 

ane  for  the   normal  corves,  a  differerit  one  tor  the  evmjiared. 

<  U,  then,  lett  out  of  oonsideratioD  here.    The  question  presents 

■U  hM«,**Uowdoea  the  relative  and  absolute  difference  sensi- 

decrease  or  Increase   with   the  increase   in   the  lengrths  of 

'normal  cutvoh?"      The  varintions  of  the  normal  curves  and 

1  differences  of  the  normal  and  compared  carves  can  only  be 

Bred  an  absolute  nitatial  chaiigen,  n'hich  nerve  aa  a  batfis  for 

>lat«  diiference  sensibLlity.     With  the  invreiiee  in  the  nor- 

rves    they   also   increaee-      Hence  the   ab^olnte  difference 

JQr  decreases.  TheM.  R.  V.  shows  that  where  the  individual 

ea  tn  each  series  are  considered,  each  increase  in  the  nor- 

oorves.    where    these    iire    greatest,    Is    accompanied    hy   a, 

Base  in  the  individual  differences;  where  Ihey  are  smallest  by 

locreaae,  however.      The  average  dIfferenceH  show  that  witn 

le   In  the  average  normal  curves  the  average  dUTerenoee 

»e  In  group  11.,  and  inversely  in  group  I.  decrease.   Were  the 

je  differences  not  reckoned  oat.  one  could  estimate  tlic  differ- 

I  eeiiflibllity  to  a  certain  exteut  by  the  method  of  relative  dlf- 

sentibility.     The  figures  obtained  by  this  method  show 

,Iii  grOBp  I.  the  difTerence9ensihi!iU-inorea««Bwith  the  Increase 

i  the  Individual  normal  curves,  and  thia  just  in  proportion  aa  the 

iTidoal   normal  curves  deerooiie.        In    group   II.,  however,  It 

I,  and  just  in  proportion  as  the  normal  curvpn  increase. 

„Jlward9  movements.     Two  groups  of  experiments  were  also 

fby  obeerver  C  In  the  downwards  direction      The  M.  R.  V. 

SB  conatant  increase  of  Che  alinotutr  valuea  ot  the  individual 

farencee  In  the  series  with  the  decrease  in  the  normal  curves,  and 

I  the  more  the  averaice  normal  curves   Increase.     The   average 

BDcea  In  the  two  groups  ore  themselves  dlSerent.      lu  seriee 

•Dp  II.,  they  are  greater  than  in  series  l-s,  group  I.  The  dlf- 

•  aenslbUity  Is  then  inversely  greater  with  the  latter.   In  both 

.  the  InereiLSe  tn  the  lengths  of    the  average   normal  curve* 

to  caose  neither  an  InoroiiHe  nor  n  decrease  In  their  average 

cee.     Tbey  do  not  allow  of  a  judgment  in  regard  to  the  oo- 

) diBevenoe aenslbtUty.    In  both  groups  the  normal  varlsLions 

ieci  sInn  with  decrease   In  the  average   normal   curvee.     As 

we  mentioned  there  is  eruund  here  for  concluding  that  ilieabso< 

liltTerenceHenHlbllity  decreases  with  the  decrease  in  the  lengths 

J  the  average  normal  curves. 

Oiaogee  In  the  eturtdng  pointe.     The  two  remalniag  series   of 
iwards  movementeof  observer  C.  show  with  iDcreawottbe 
jpoIritsagTeateTdecrense  of  the  compared  oorvea  tn  rsU- 
I  to  their  normal.   The  absolute  dltlerenoe  semlbiU^  was  great- 
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er  above  tluui  belov,  because  tb«  dUtereaoM  Id  both  ewes  wtni 
BMttr.  Thb  Bgraet  with  what  wiu  said  In  regard  to  the  otbcr] 
downwards  iiioT«si«nt«. 

(2, )  Obeertwr  &— Upwards  mov4>menU.  TTie  six  Rroup*  of  uitwarda 
movements  of  observer  S.  were  mode  undc^r  dirfiTtmt  coQilIciom. 
Iiiallo(tbM«,a|MurtfroniKroup  v.,  ilie  ViUiatiotu  were  greater  than 
where  the  averwe  normal  curves  were  greater,  and  anmller  where 
Ibeee  were  noMler.  Hence  the  dlOerenoe  sensibility  decreassa 
wttfa  Increaee  of  the  normal  curves.  The  lengths  of  the  aTeragea  o( 
theee  vary  between  5.S5  cm.  and  53.9fi  cm.  The  average  oUter- 
ences  in  group  I.  show  no  regnlar  increaae  or  deoreaee,  with  tlie 
increase  in  the  lengths  of  the  averafce  normal  onrres-  The  average 
of  the  laet  three  series  Is  greater  thitn  that  of  the  flrst  three.  Tus 
shows  a  finer  dilTerence  BenBihlUty  for  the  creHter  ourrea  than  for 
the  smaller.  The  dividing  of  the  average  or  the  compared  enrvca 
by  the  same  of  the  normal  ones  shown  the  difference  sentiibillty  from 
5.9S  cm.  to  23.10  cm.  to  ^nidunlly  iiicrvHNe,  At  30, IS  cm.  It  la  again 
leas  and  at  44. TO  cm.  is  nboot  the  same  as  at  23.10  cm.  The  M. 
D.  S.  shows  that  the  difference  sensibility,  afl  shown  within  tbe 
Ufflite  of  ft  groop,  increa»ee  oo  the  avera^  wlUi  increase  In  the  in- 
divldnal  nonnal  enrves. 

Gronp  II.  of  observer  8.  wne  different  to  group  I,  only  In  so  far  u 
the  metronome  beat  ISO  times  in  the  minute  instead  of  sixty.  By 
this  the  rate  of  the  movement  was  considerably  iocreasod.  In  gen- 
eral an  overvaluation  took  place,  ami  this  Is  greater  with  tbe  larger 
normal  ctirvee  sad  amaller  with  the  smatier.  The  variations  of  tbs 
normal  curves  are  also  greater  witli  the  greater  average  normal 
otirt*««  and  smaller  with  the  amuUer.  Series  3  forms  an  exception 
to  thin.  Tbo  Doi-mnl  variation  of  the  name  is  greater  than  tbe 
normul  viiriaUou  iu  serieu  '2,  fVom  the  ataudpoint  of  the  average 
differences  and  of  the  average  variations  of  the  normal  curves, 
there  appears  a  greater  altsolute  differenoe  sensibility  when  the 
normal  aurves  ore  smaller  than  when  they  are  larger.  The  M.  R.  V. 
ahows  in  general  In  tbe  Individual  series  a  decrease  la  the  indi\'id- 
ual  differences  with  Increase  in  the  individnal  normal  cur\'e«.  liila 
drcrvaM- isBcmcwhut  liirgur  when  the  normal  corvea  are  greater 
than  when  they  are  smaller.  In  series  2,  4  and  .'i,  the  M.  T>.  B.  shows 
that  the  differenoe  seiinlbility  in  the  nvenige  decreiiaetn  with  ic 
creAse  in  tbe  individual  normal  cuA'es,  while  in  series  1  and  3  It 
decMAMs. 

Group  ni.  was  made  in  such  a  way  that  in  each  series  foorcarvM 
of  different  normal  lengths  were  made  after  one  another  in  such  a 
way  that  the  second  was  gronter  than  the  flret,  tht>  third  greater 
than  the  second,  and  the  fourth  greater  than  the  third.  Each  time 
It  wsa  attempted  In  the  foliowUiff  xixteeti  serini  to  repeat  tJieae  tonr 
experii:ie»t«  with  oJiidlar  normal  leugthn.  For  the  ftrsx  twelve  of 
thmc,  the  metronome  beat  sixty  tlmee  in  the  mlnate,  and  for  the 
last  five  (groap  V.)  ISO  times  to  bhe  minute.  In  groups  III.  and  V. 
tbe  variations  are  relatively  greater  than  in  the  otner  groape  of 
these  experiments.  They  follow,  however,  in  size  the  lengtbe  of  the 
average  normal  curves.  With  tne  larger  ones  they  are  urger  and 
with  the  smaller  they  are  smnller.  We  obtain,  then,  a  greater  abeo- 
Inte  difference  aenslblUty  In  the  case  of  the  smaller  oaac  than  in  tbe 
case  of  the  larger  onrrx.  The  aver.^^e  differeooea  tbeiBselves  are 
amatler  with  the  larger  curves  than  with  the  smaller  corveo.  An 
undervaluation  takes  place  with  the  former  and  an  over%'aluHtion 
with  tlie  latter.  Tills  overvaluation  is  greater  than  the  tmdcrrala- 
fttion.  From  the  st^indpoiut  of  the  average  differences  the  differenoe 
eraslbility  is  less  In  the  c-ase  of  the  larger  normal  curves  than  is  the 


DV  THB  DIFFESENCB  HENSIfilLITT. 


381 


I  of  tb«  •mailer.  The  M.  D.  8.  nhows  In  the  Indlvldufil  aeifsa 
It  the  Infflvldlia]  differences  wbere  the  Rveraee  normitl  curves  are 
^T,  d«creaae  vith  the  decrease  in  thn  indlviiluitl  normnl  curveB, 

wb*Te  Ihe  average  in>rmal  curveH  nre  Biajvll  ruther  increase, 

^liiHagrecs  with  the  resulla  obtained  from  the  average  ditTereiices. 
Group  IV..  where  the  metronome  beat  120  times  In  the  minute, 
^bowi  in  many  way»renults  slmiUir  to  thoee  in  eroup  III.  The 
Average  dillereiioeB  varj'  with  one  another  aomeWhati  more,  and  in 
4«riee  2  tb»  TuiatioD  of  the  normal  curves  is  greater  than  would  b« 
Expected  from  Kronp  111.    In  series  3  it  ie  smaller. 

uronp  VI.  wiui  mode  so  that  the  normal  curves  in  eeriea  I,  2  and 

Cwere  made  without  nibbing  the  papers.     The  compared  curve* 

■^rere  described  in  the  ordinary  way,  with  the  lead  pencil.      The  M. 

K.   V.   Bhows  that  the  increase  of  the  individual  normal  curvea  la 

%bB  case  of  the  larger  nornml  ciu^'ee  is  accompaaied  by  a  decrease 

4d  tbeir  dlffereDcee;   in  the  case  of  the  smaller  by  an  increase.    The 

TarlationH  of  the  normal  curvca  b>iow  iu  series  6  a  small  variation, 

la  veries  1  and  L!  a  large  one.    Prom  theetuidpolnt  of  the  variations 

IJM  iliB«r«nce  Bensibility  deer&aaes  vrith  increase  in  the  average 

■onnal  oottm.    The  average  dUferencea  in  series  l  and  2  give  a 

Bean  whleh  la  smaller  than  the  average  difference  In  seriea  5.   From 

Uw  Ataodpolnt  of  the  average  distanceH,  then,  it  is  to  he  concluded 

that  uitb  increase  in  the  average  norma)  carves,  the  absolute  and 

l«ladve  ditference  senslbllitj-  increases.      This  agrees  with  the  re- 

mha  from  the   method  of  relative  valuation,     lit  general  these 

nriee  show  no  great  deviation  from  group  I.     The  rubbing  in  the 

case  of  tlie  normal  curves  appeara  to  exercise  no  great  influence 

upon  the  valaatlon.    Seriea  3  and  4  were  made  so  that  the  arm  was 

fatieuod  through  lifting  of  a  weight  of  five  kg.    It  shows,  however. 

DOtoing  new. 

Group  V.  was  carried  out  from  the  standpoint  of  the  variatione  of 
tbo  compared  carves.  The  normal  curves  were  made  in  such  a 
w»v  that  the  eyee  ooald  sew  only  and  alone  the  making  of  the  nor- 
naicurTea.  Bf  this  it  was  thought  to  keep  the  pure  stimulation 
or  tb«  normal  ctirves  morn  constant  and  to  make  the  average  differ- 
eocee  follow  more  the  real  ditTerencen  in  the  length  of  the  motions 
car  of  ttie  ^woe  valuittions.  The  nverngo  normal  carvea  yaried  in 
tbe  9Mrieebetireeii6.17cm.  and  fte..%  cm.  Tlieir  vadutioiu  give 
no  regoiUr  looreaee  or  decrease  with  the  sume  in  the  normal  curves. 
Tbe  avenge  of  the  larger  average  normal  currea  is  greater  than 
the  avenure  of  the  smaller.  From  this  standpoint,  then,  the  dUfer- 
«no*  WMibUlty  is  greater  in  the  oaee  of  the  Utter.  It  is,  however, 
moeh  mnaller  than  In  the  other  eerie*.  From  13.96  em.  to  16.79  em. 
the  average  dlBereacee  rise.  PYom  S0.8&  cm.  to  30.30  cm.,  and  from 
12.05  cm.  to  e.IT  cm.,  they  decrease.  In  general  the  larger  normal 
oarvtts  show  much  larger  average  dIflorenceH  than  tW  tinialler. 
nie  M.  R- V.  shows  in  geuornl  a  small  Inorease  in  the  indl\i dual 
dUterences  of  each  of  the  series  with  Increaae  in  the  Indlvldaal 
Bonaal  corvee.  In  three  nerles  It  is  junt  the  reverse.  In  the  other 
five. however, it  Is  so  much  to  the  contrarj'thatan  average  increaea 
takes  place.  The  relative  diftci-ence  aeneibllitv  obtiUned  from 
the  average  difTerencee  is  greater  in  th«  case  of  the  larger  normal 
eorveathanln  the  case  of  tne  smoilor.  Anexcoption  tothisoecars 
la  eerlee  8,  wbere  it  U  greatest.  We  And  bytheM.  D.  i^.  that  the 
dWereiure  aenaibility  increases,  In  seriea  3,  4  and  7,  with  Increase  Id 
(iM  Individual  normal  curves.  In  seriee  1, 2,  S,  6  and  8,  however,  it 
deem  sees. 

DiowDwarda  movements.  I  consider  now  the  dawnward*  movements 
ot  obeerver  S.,  by  which  changes  in  the  dltlereace  scnaibility  caused 
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by  chasm  In  tbe  tenettw  of  th«  txtrmal  carv««  ar«  aooglit.    Oalf 
two  of  th«  tw«lv«  aories  hnd  n  mor«  niptd  raw  of  mAvrmc'rtt,  tuuBCt^, 
ISO  beata  of  tb«  metronome  in  th«  minuU.    la  Uw  case  ot  m 
otbem  It  beat  dxtv  times.    Tbe  average  normal  ourvea  varied  ^ 
tw«*n3.14Gm.  ildo  33.3&  cm.     Tbeir  varlsUona  tncreue  gndiaSit 
with  iooieaae  In   tbeir  liKn^thH.     From  this  »tandpoiat,  ifatn,  !tt 
abaolDte  aeiulblUty  decrea«c«  gradoBlly   witb   tbe  increaae  tn  tin 
leDftba  of  tlie  average  nornial  curves.    The  BTerase  dlirereniOM,co 
tbe  coDtraiy,  aUo  gradually  decrease  witb  iaoreaae  is  Uie  iianul 
curves.    On  the  whole  tbej:  ar«  very  itnall.  Tbo  sroatest  dlllennM 
•enalbUity  Is  at  ll.&O  cm.  asd  at  -1.40  cs).,  where  the  averaffe  difler- 
•noes  are  respectively  —.05  cm.  and  -<-.06  cm.     Frcm  tbeeo  aormil 
lengths  it  decTMSM  mth  the  longorand  shorter  oormal enr\*««.   At 
S>>&  om.  the  dUference  aensf bflltv  Is  grvst«r  than  at3.e0cm.  (tlM 
averase  of  series  6-9).     Within  the  limits  of  the  indlvidnal  sertH 
tb*  hTR.  V.  BhowH  thnt  »  decrt'itMi  in  the-  l«iiirth8  of  the  Individul 
normal  ciirvrs  is  sccompaoled  by  an  incrvseo  in  tbe  size  ol  Xht 
average  dlllereace*.  and  this  In  proportion  as  tlte  average  nortnil 
corvee  inoreaae.     Series  11  and  IS,  which  were  made  with  tbt 
quicker  rate  of  movement,  flbow  anincroasoin  thdr  BTorsge  dilto- 
eoces,  and  in  their  average  normal  vatiationa  above  motdoos  of  tin 
•ame  size  which  were  nuide  with  a  slower  rate.     One  series  ot  tM 
downward))  movements,  in  which  the  normal  cnrres  were  mads 
without  nibbing  of  tbe-  stirTace,  gave  an  average  normal  lenjfth  o' 
39.40  cm.,  with  a  variation  ot  4.U  cm.,  and  an  average  dlltereuceoi 
12.77  cm.    The  contact  of  Che  hand  with  the  table  through  tbe  lead 
pencil  appears,  In  tJie  case  of  the  downwards  movements,  to  exer- 
oIbp  a  grPBt  influence.    The  M.  B.  V.  shows  bd  iacreSAe  in  the  indi- 
vidual i)ifTcr«nces  with  decrease  In  the  indii'idnal  normal  loDgtb. 

Still  Anutht-r  soriee  was  completed  altwr  fatijcuina  Of  (he  arm  wllb 
a  live  kg.  weight.  The  average  immial  Iragtb  was  19.04  cm., 
their  variAliou  iAl  cm.,  and  the  average  differeooe  4.18  cm.  lite 
fatlguine  brought  out  an  overvaluation  in  comparison  with  seriti 
3.  In  tncHC  downwardn  movements  fntlgnlng  causes  the  diSerene* 
eeniiibility  to  decrease,  both  from  the  BUind]>oint  of  the  vartatioB 
of  the  normal  curves  and  from  the  titandpolnt  of  the  arerago  differ 
enceH.  TIi«  M.  R.  V.  sbowx  that  an  increase  In  the  lengths  of  the 
RveTH^o  Tionnal  cur\'eH  is  accompanied  more  by  a  decrease  in  tbSi 
average  differences  thau  by  an  inorease. 

Tbe  ecricH  ko  far  described  were  made  M  that  the  starting  point* 
of  tbe  cumparcd  curves  were  the  end  points  of  tbe  normal.  Six 
(terics  were  now  made  la  which  Che  starting  points  (or  both  norms] 
and  conipared  were  the  same.  The  lengths  of  the  average  curves 
varied  between  6.12  cm.  and  .^.82.  The  variations  and  tbe  normal 
cur\'(iK  LhcmsclvoH  vary  more  in  the  case  ot  the  series  oonsldered 
above.  They  show  no  increftse  with  the  Increase  In  the  length  ol 
the  average  normal  curve*.  Tite  average  dllTerences  are  not  very 
much  different  from  thf  iivernge  differences  of  the  other  aeries. 
The  preatest  difference  sensibility  is  at  17. M  cm.  Over  and  undsr 
this  It  varies.  It  io  leoAt  where  the  normal  lengths  are  very  great. 
The  average  differences  vary  between  0.00  cm.  and  —2.42  cm.  iki 
only  one  aeries  ia  there  an  overvaluation.  At  41.60  cm.  the  ave: 
difference  la+l.SO  cm.,  &t&8.fl2om.  it  is 2.42cm.,and  apart  fromUi< 
an  undervatuationof  (romO.OOcm.tol.OOom.isalwaysprceent.  Tfai 
M.  R.  v.,  apart  from  sf  ripg  1 ,  where  tho  average  normal  cop^-e  w 
SBS'J  cm.,  shows  on  incrense  of  the  individual  differences  with  in- 
crease In  the  individual  normal  curves. 

KxiiHrimeiiiH  nitb  ctiiiiifii'i;  in  the  heights  of  the  starting  polnta. 
So  (ar,  we  have  considered  these  later  reaulu  from  the  etandp 
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<T  the  len^fttai  of  the  normal  curves.  As  aliove  mentioned,  I  hAT« 
ai>;tio:uTleaoataomeeuch  Relief!  to  ()etermiii(>liow  fitr  chiiii^^nin  th» 
«verai;«  differancea  woMt  <!iifl  to  c)inngt?H  in  the  length  ofthe  nor- 
nul  carve*.  In  the  don'nwKrds  direction  th)rl«en  nerlefiwere  made 
tn  two  RToapfl.  In  group  [.  the  KverHgt>  normal  eiir\e*i  variHCl  be- 
tween 13.75  cm.  and  15.70  cm.  Their  Btartiiigjioint«  varied  between 
6o  and  16  cm.  aadcr  the  horlEoiitiil  plane.  The  average  dilferencea 
are  for  the  lower  of  theBc,  flmnUer,  and  (or  the  liijgher,  creater.  Tha 
vuialiuntt «( th6  normal  cvirvea  are  greater  la  the  onst  than  in  ttw 
last.  The  variation*  of  the  normal  curves,  then,  aliow  a  sm&IIor  ab- 
•olate  differenM  sensibility  nt  tho  lower  points,  while  from  the 
•ttandpolnt  of  the  average  difTerences  a  greBter  at  these  point*. 
liw  H.  D.  8.  ahoira  more  of  a  decrease  of  the  diDereiico  ueDuiliititj' 
Wltb  the  increaa»  in  the  lengths  of  the  individual  normal  curvea. 
The  M.  R,  V,  ahows  an  approximate  equal  increnee  o(  the  Indl- 
vfaSoal  differeneeo  with  Inerenae  in  the  leugtha  of  the  uormnl  vurves 
more  and  moro  as  the  starling  points  are  raised. 

Group  II.  consista  of  nine  aeries,  of  which  two  are  duplicateB. 

The  stALrtfnK  polnta  var:>'  between  —45  cm.  and  +&3.    The  varlatlooB 

of  the  normal  ourvea  all  fall  under  l.&O  cm.,  and  are  euraewhat 

greater  above  than  Wlow  the  horliontnl  point.     The  average  nor- 

■allengtba  vary  between  7.40  cm.  and  I'iM  om.    The  larger  of  the 

■aw  are  the  upper  ones.    The  average  difTerencce  ore  greater 

ander  than  above  the  horizontal  plane.     In  the  former  oaee  there 

la  an  average  over\'a]ufttion.  in  the  latter  an  average  undervalua- 

Ifani.   None  of  the  average  dlfTerenceti  nmount  to  more  than  -+-1  cm. 

wtolen  than  —1  cm.      The  ahnoliKi^  average  nnderviiluntJon  In 

Uw  htgher  aeriea  is  Krcnter  thun  the  nhaolute  average  overvaluation 

la Iwlower  ones.     The  M.  R.  V.  shows  in  the  former  Beries  an  In- 

■Mse  of  the  individual  differenceti  with  the  Increase  in  the  iudi- 

iMbbI  oormat  eurvoa,  while  in  the  latter  eeries  a  deoreoee  is  shown. 

latheae  latter  aeriea,  we  find  that  the  increase  in  the  average  dif- 

bnneea  agrees  vrith  the  Increase  in  the  Individual  diftereuees,  as 

Ibowa  in  the  aeporate  aerieg.    The  M.  R.  V.  shows  in  the  horizontal 

^tte  a  decrCBsp  in  the  differeiic^^e  sensibility  to  be  Acccmnmnied  hy 

■Olaenaae  in  the  individual  normal  curves.     With  the  heighlenln^ 

Ud  lowering  of  the  starting  points  this  decrease  becomett  lesfl,  so 

ti*t  an  increaae  takes  place.      On  the  average,  also,  there  Ih  ;in  In- 

Orase.    Groups  I.  and  II.  are  different  from  one  another  in  so  far 

a  the  flrat  shows,  on  the  whole,  a  larger  overvaluation  than  the 

H«ond. 

IVo  KToapa  of  eerlce  of  tbcte  kinds  of  movomeuts  w«r«  mad«  ia 
Ike  downwards  direction.  In  group  I.  the  lengths  of  the  normal 
Mrvea  »arled  between  s.aa  em.  and  11.65  cm.  Tneir  variations  are 
DMlar  at  the  hi^^her  starting  potnUi,  namely,  0.00,  +15  and  3o  cm. 
loaaat  the  lower,  namely,  —45,  —30  and  —15  cm,  and  also  thnii  at 
the  highest,  namely,  +fiO  and  +4A  cm.  The  M.  R.  V.  shows  that 
Iha  Increase  In  the  lengths  of  the  individual  normal  curveii  at  ths 
lower  pointe  is  accompanied  by  an  increaae  in  the  lengths  of  the 
ladiYiaual  differanocs,  but  at  the  higher  points  by  a  dooreose.  l%e 
■Terage  ditlersncea  varied  between  —1.00  cm.  and  -(-1.75.  The 
•vcrage  dlllerenees  at  pointo  -  -15  cm.,  —30,  —15  and  at  0.00  ore 
*I.1T,  —M,  —.87  and  —.02  cm.  At  the  poinU  +15,  +30  and  +«, 
they  Increase.  They  are  +1.86,  +1..30  and  +1.75  cm.  At  +SO(tls 
—.A  em.  The  variations  of  the  lengths  ol  the  normal  curves  appear 
to  have  no  indm-nce  on  these  average  ill fforonees.  We  can  assume, 
then,  £rom  these  experiments  that  the  dilTArenoe  sensibility  la 
■naUer  above  the  horizontal  plane  tbsn  below  It.  Apart  from  the 
bweat  potnl,  — Vi,  It  U  greater  under.     In  group  it.  ttie  normal 
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corvM  «w  long«r.  Thar  tut  b«rtWMBU.7Scm.aiHlSLtt« 
staitiiig  poicte  w«r« +UtjHo  ud  •MO.  Ill*  mUtlttMJMii 
tlie  tame  u  in  ktodp  I.  Tbe  av^«ge  dUfereaoea  dseroiBirtftdi' 
lDor»Me  In  Che  lenstlu  of  the  ■¥•»(«  normal  nurvea  and  In  iki 
beijKhu  o(  th«  startuig  polnta.  Alone  with  thu  tbe  differeooe  wa- 
BlbUlty  dvcreasea. 

TbiM  flnUhes  the  resalUi  obtAlned  from  the  oae-handed  ezp«tl' 
menUi  by  means  of  the  peacU  method.  The  r««alta  are:—  1.  Tbt 
rMOIU  obtained  bv  the  pencil  method  ehow  that  in  vaJning  ipua 
dlftanoee,  tbe  anglee  at  tbe  ehonlder  joint  ehoold  be  taken  ai  ti* 
Dueanre  of  the  aetulblUCy  In  the  mnkiug  of  arm  movemenu. 

S.  The  InrgfT  nniTnal  narvrw,  when  the  mavRRionu  are  upwudi, 
are  more  ov«!>rvnluf«d  iHrd  iirt*  tbe  amaUer,  whvrv  thev  are  down* 
wards  more  undervalued.  TUb  varlea,  however,  with  the  obMtrar 
and  with  the  rate  of  movement. 

S.  The  results  obtained  by  the  M.  R.  V.  Hhow  that  the  IndiTlidoal 
compared  curroa  increase  on  the  whole  with  incroaao  In  their  nat- 
mal  cur\'eii  in  both  upwards  and  downwarda  movemenu.  Wbii 
tbe  normal  ctu^'ea  arv  ntnnll  ihey  rather  decreaae,  hvwovor.  IVt 
relation  betweeo  tbe  normal  luid  compared  ciirves  is  dependeol 
alBoon  tbe  length  of  the  normal  corves,  a*  also  on  the  helghte  of  tl>« 
■tarttng  polnta. 

4.  Inne  variations  of  the  normal  curru  show  tliat  the  abioliiM 
dlRerence  sensibility  ie  greater  where  the  normal  curves  are  emiUet 
Chan  where  they  are  larger,  becaose  the  variations  are  greaus  La 
tbe  latter  cam)  than  In  the  former. 

5.  The  npwardo  movemente  at  polnta  abore  tbe  horlzontel  plsa* 
are  overvalued,  and  nndur  it  thor  are  nndervalued.  llie  rev«ao 
holds  where  th«  movvment^  are  downwards.  This  over  and  uodn- 
Taloation  variev  mur«  in  thti  former  than  In  tbe  Utter  movemeoU- 
Obsen'er  C,  who  v.-ns  nonted  daring  the  experiments,  overralDe' 
apwarde  movements  above  the  boriiontal  plane  and  andeFralind 
downwards  movements  under  the  same  plane. 

fl.  Very  rapid  rates  of  movement  ciuiium)  greater  average  dUhr- 
ences  in  the  larger  and  smaller  normal  curves  than  medlom  r>u* 
of  movement. 

7,  It  Ih  impottslble  to  overcome  irreat  dlfferenoes  In  tbe  valuatiaD* 
which  (Irpend  npoa  the  individual  obser^'ers,  because  the  sbooMff 
joints  in  the  holding  of  the  arm  oat  and  moving  of  it  allow  ft* 
OQM'es  to  vary  too  much  oo  account  of  the  radii  and  ceaLreeoti 
movement. 


B. 


THE  two'Hakdbd  Mo\-su>im. 


a.    Infiaence  of  Iht  Slarting  Fointt. 

We  consider,  first,  the  differences  In  the  individual  sertes.  wtww 
are  due  tocbangosiii  the  heighto  of  thfi  starting  polnta.  In  the  iengtt 
Of  the  nonual  oorves.  In  such  pavchologicnloitrrosas  these,  where 
one  InvSRtlgates  the  ability  to  niaVe  two  movements  equal  to  one 
another,  wo  have  to  deal  with  two  groups  of  sensations  rather  than 
with  two  elnelo  sensations,  ns  in  the  case  of  tone  lavestigatlons,  for 
example.      For  we  can  say  that  tbe  two  motions  are  equal   to 


ON   THE   DLFFEBENOE  SENSIBILITT. 


385 


ither  vhcQ  the  two  groap*  ot  wiuMUonB  am  eqoiil.  I  give,  tint, 
\  the  renulu  of  ibe  cluuwM  In  the  bel^ita  of  the  startloK  potnta  fn 
tnfliMuciiitc  tlw  vaJaatlODof  these  fcira  gruupa.  The  helgbte  of  these 
rsnuuo  lor  the  oono&l  oim'VB  in  tbu  HAme  series  ftlwkj's  the  eame, 
wMIe  those  of  compared  cur^ott  change  with  each  veriee.  In  th« 
opwards  direction  five  noups  ver»  mAde,  two  by  observer  Kp., 
on4>  with  thA  right  baud  tor  the  normal  movemenU  and  one  with 
the  Ivt:  hand  for  tlio  same;  two  by  O.  robMtr\'«r)  M,  and  one  by 
O.K.  Each  group  had  Mix  or  eight  NvriVH  and  ttiich  of  thi>N»  is  the 
averan  ot  t«n  experlmems.  In  the  diagrams  1,  3,  3,  4,  both  the 
opwardfl  and  downwardn  (-niupi^of  iixivemAntaareaaecrlbed.'  Loeb 
(u  c.)  haa  ataown  by  hitt  nidtliod  that  in  iipwardB  taovemente,  where 
Donoal  and  compared  movements  ftr«  nutdo  sitnoltanvously  (simal- 
tADeooa  movemeata  >,  the  compared  decrease  more  and  moi^a  in  com- 
parinon  to  the  normal.  They  are  ondervalned.  In  the  five  (^roapB 
considered  now  apart  from  changeM  in  the  len^lu  of  the  normal 
oarvoB,  there  ia  only  partly  such  a  docreaae.  In  groups  c  and  b  of 
O.  S.,  ftuch  a  deoreaee  la  most  distinctly  present.  In  group  h  the 
decrease  from  starting  point  iS.  P.)  —4  cm.  to  -4-4  is  somewhat 
more  than  3  cm.  From  ».  P.  +9  cm.  up  to  3.  P.  +10,  it  is  same' 
what  more  than  1  cm.  From  starUng  point -f  IS  up  to  H-M  it  iu- 
ereaeee  a  Utile,  and  then  from  +M  to  +36  deoreaaea  nearly  2  cm. 
It  is  to  be  said  Itere  that  in  all  these  two-handed  experiments  the 
Stuting  points  of  the  normal  hands  wi>re  taken  for  oworver  Kp.  at 
— 10,  forK.  at— «,  for  R.  at  —10,  and  for  8.  nt  —4.  Ingrotipuoi  the 
laei  there  is  an  irregnlar  Increase  from  .S.  P.  —24  up  to  S.  P.  +2*. 
where  ^  uniali  increase  at  point  +2ti,  and  then  a^u  a  decrease  upto 
+S&,  lalifs  cilnce.  In  the  two  groups,  a  undg,  ot  O.  Kp.,  the  decrease 
Isonly  partly  to  be  met  with.  Ingroupa,  theUne(Diag.  2y  sinksfrom 
8.  P.  -^0,  nearly  2  cm.,  down  to  —30,  From  —30  to  —20  It  rises  J.fl 
cm.,  and  from  —30  to  —10,  l.W  cm.  From  —10  to  0.00  ft  decreaaes 
8  cm.,  and  nt  +10,  .i  more.  Prom  +10  up  to  +30  a  groat  deviation 
takes  place  and  then  it  rises  2  cm.  np  to +30  cm.  In  this  group, 
then,  the  Increase  and  decrease  in  the  differences  vary.  At  flnt 
there  is  a  decrease,  then  an  increase,  ngnin  h  decrease  and  then 
■gain  an  Increase.  Thiit  variation  is  not  dependent  on  the  lengths 
Of  the  normal  ourvea,  for  the  average  ot  these  doeB  not  vary  aufll- 
cleBtly.  Oroup  b,  of  O.  R.  cU'ag.  2)',  shows  an  increaHe  in  the  Arat 
three  eerii's  and  u  decrease  in  the  last  ihrtw,  This  variatiuu,  with 
the  increase  In  the  heights  ot  the  starting polnta,  aerees  with  group 
a  of  O.  Kp.,  IjataKreea  only  partlrwlthI<oeb*sreiiults.  In  the  other 
groap,  g,  of  O.  Kp.,  there  is  an  alteration  between  an  increase  and 
oeereOM,  and  tioe  uctnh,  with  each  new  starting  point,  and  tbc  re- 
sults at  the  last  starting  point  do  not  vary  mucli  from  those  at  the 
first.  The  large  variation  In  the  lengths  ot  the  normal  enrvea 
make*  it  poiwihle  that  these  last  served  as  a  means  In  maidng  the 
valuation))  corrfcl.  We  will  later  become  acquainted  with  the 
infioence  which  the  lengths  of  the  normal  ourvea  exert  on  the 
average  dlRerenceB.  On  the  whole  It  la  to  be  aald  that  with  up- 
WMds  movemenlo  there  is  only  partly  an  increase  in  the  lengths  of 
tb«  compared  cun.-os  in  comparison  with  those  of  th*  normal 
where  the  starting  points  rise.  It  is  worthy  ot  r«mavk  that  in 
noap  g,  a,  b  and  c,  an  inversely  correct  valuation  takea  place  at 
tbe  Donzontal  piano.  From  thiu  point  the  average  dlfTerences  In* 
ereaee  and  decrease.  Six  groups  of  downwards  mutJuns  were 
carried  out,  two  by  O.  K.,  two  by  O.  R,  and  two  by  O.  S.  In  each  case 
one  waa  made  with  the  right  hand,  for  the  normal  curves,  and  one 
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In  group  d,  of  0.  K.,  an  ina«aa«  ia  tfa«| 


wltl)  the  left  tor  tb«  nmr 

avanLg*  diff«T«no*B  oetara  fromS-  P.  —6  op  to  +34.     Prom  ben  op 
to  +04,  s  decreaa«  takes  place.     lDV«»ely,  la  group  1  of  O.  K-, 
there  la  adecrean  Irom— «  to  +1>I  and  sii  IncraaM  from  +l4to-T-6l. 
LxMb  touQil  tluit  by  his  method  ah  ovarvaloMiim  took  place  wfdi 
Increaae  In  beighte  oC  tbe  etarting  polote  where  the  motion  wn 
downwuda.    He  aaya,  however,  thai  these  movementa  are  oot  n 
correcUr  made  oa  tnoee  in  the  oppoelt«  directions.     In  thb  groof 
I  of  0.  K.,  it  is  powible  that  the  alfforeaco  in  the  leneths  of  tM 
normal  curves  from  S.  t.  —4  to  +1-1,  malceaaeoffideDtdlffereaceia 
the  oompared  oarvctt  to  explain  the  decr«aM.     In  groap  d  there  li 
also  a  dmerence  in  the  normal  curve*  In  connection  with  the  it- 
eraaae  la  the  atartliiff  pointa-     1  think.  howi>vnr,  thai  this  is  men 
dependent  on  the  bMshta  of  the  starting  pclnta  than  on  the  diJI«r- 
enoea  in  the  lengtha  ot  the  normnl  curve*.    We  will  Inter  take  itM 
opportunity  of  treating  tliiH  further.     Untup  e  of  O.   R.   showo  t 
regular  incrvnao  from  BtATting  point —10  up  to +30,  wblch  is  per 
slbiy  dependent  upon  chtingee  in  the  lengtha  of  the  normal  cnrrw. 
Oroup  m,  by  the  »ame,  showi  Sve  changea  between  tncreaae  and 
decreoae  from  pointa  —10  vm.  up  to  +60.    Prom  +10  to  +90  we  tai, 
with  tba  excapnoa  ot  a  decreaae  from  1.60  om.,  between  +10  ana 
+90,  a  rather  regolar  inoreeae.    FMm  +30  to  +40  it  Is  povaible  titf 
tJie  mreceDoe  becwaan  the  leagtha  of  the  normal  cnrTos  canaaa  tbt 
dfloraaaa-    There  remain  two  groupe  of  O.  8.    In  gronn  f  we  tB««t 
with  aregnlar  Inoreaae  from  —4  up  to  +30.    Ftom  +tt  ap  to  +41)  a 
decrease  tnlcee  place,  which  la  accompanied  by  a  sbonening  ot  tM 
normal  curvex.    Between  +46  and  +50  an  increaae  again  la  preaent. 
Id  group  n  a  decreaae,  at  first  from  — 4  to  +S,  la  seen,  and  after  thk 
a  dlatinot  Increase   from  +0  up  to  +16.     Between  +10  and  +M  a 
deoreaae   oooura,  and  from  +26  up  to  +60  the    luoreaae  b  cleu 
dDOngb.    Probably  tlie  difference,  1^.50  cm.,  in  the  lengtlw  of  tb< 
Dormal  curves  oceounte  aomfl  what  for  the  small  itKoreaae  betwe«D 
points  +26  and  +36. 

Apart,  then,  from  the  consideration  of  the  ditferencea  caoaed  by 
changttH  in  tho  loiigtbs  and  varintionH  in  the  normal  oorvesand  by  Ibe 
time  relations  of  the  same,  we  can  only  agree  partly  with  Dr. 
Loeb'a  results.  Movements  In  both  dlrecUons  show  variations  trom 
the  increase  and  decreaae-  in  the  dffTerenoes  whleh  bla  metbod 
g{v4?8  Thrse  are  }n'<.'al4-st  where  the  atartijig  points  for  the  com- 
pared movements  are  tAkcn  very  high  or  very  low.  They  also  de- 
pend upon  the  observers. 

b.  Infixtencet  of  the  Letigtht  of  thf  A"orm<il  Curvt*. 

I  give  now  same  remarks  upon  the  dltferences  which  are  caused 
by  the  chnn^n  In  the  lengths  of  the  normal  curves.  I  treat  tba 
series  each  by  it»olf,  because  otberwlsv  the  hvighle  ot  the  a' 
pcJnts  would  exercise  too  much  influence.  Tite  individual 
show  the  efteot  of  the  chances  in  the  icn^^tha  of  the  normal  corvea 
without  the  variations  whtcn  arise  throuj;h  the«e  tatter.  Prelimin- 
arily we  can  sny  that  chnngOH  in  the  longtha  of  tho  normal  corvea 
do  Influence  the  compared  ones. 

To  itliow  this  I  have  used  the  M.  R.  V.  The  average  of  all 
values  obtidn'^d  by  this  nitethod  fur  the  upwards  mo%'ement« 
41.32,  tor  the  downwards  41. S.  In  the  former,  tJierefora.  the  Indi 
vidual  compared  curves  decreaae  In  comparison  with  their  normal 
onc8,withincreaseiullLefte  latter,  la  the  latter  they  rather  lavreaae 
than  decrease.  This  increase  is,  however,  rather  Hmall.  One  might 
say  that  in  this  ca«e  the  normal  and  compared  corvee  increoae  and 
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'  relatively  to  one  another,  with  increase  In  the  l«ng(hfi  of 

tha  normAJ  cnrres.    Thia  ttigniflefi  that  If  a  iiormii]  oar\'e  has  n  cer- 

Ud  Taloe,  cnrh  Incronwc  of  l  era.  in  thy   normal   curves   is  Kct-om- 

uoied  by  an  int-rontie  of  n  Little  more  than  1  vm.  in  the  con'esnoud- 

uf  oompared  cur^-e«  where  the  moTeineutH  are  downwardti.    WherB 

1to>e  *re  gpyardw,  the  «ecompati.Tiiig  im-rg«ge  w-ill  he  h  little   it^sa 

Iflwn  1  cm.    Thcep  incTMMe  and  decrea&ee,  aa  determined  by  the 

otetbod  of  retatira  raluntion,  vary  according  to  tlie  obsorTer  and 

tks  beliEhUt  of  the  atartiug  points.  lu  group  in  of  0.  B.,  tor  example, 

Ub  decrcfiBv  rutber  Lncreaees  with  the  el^vatiiiK  of  the  BtarLiag 

Bointa.    The  average  normal  curves  themselves  do  not  vary  much. 

ufrroTip  e  the  average  of  the  values  shows  an  average  Increase, 

while  In  RToup  m  an  average  decrease.    This  aereen  with  the  aver- 

•ce  dilluruiicvH.    Again,  lu  groap  1  of  O.  K.,  a  decroa««  obtained  by 

t£la  method  shows  iteelf  Crom  pointu  — 6  to  +14,  and  from  4-14  to 

•4-M  an  increaae.    llila  agreea  mth  the   decrease  in  the  average 

dliterenc««  from  — fl  to  +14,  and  wftii  tlie  iniTwase  from  +14  to  +64. 

At  atarting  point  +14  the  very  high  number,  96,  is  worthy  of  notice. 

la  group  a  wo  values  obtained  by  the  M.  R.  V.,  from  points  +46  oo, 

taovase  and  decrease  with  the  same  of  the  averaL-e  diSereuces. 

Oroim  n  of  O.  S.  shows  at  S.  P.  +36,  aad  at  +46,  aigher  values. 

Vhien  acoompanv  thi^  ineronse  in  the  average  dffferonces,  nndl 

|BO«p  f  ahigh  value.  80,  oorrespoDdlng  to  the  greater  increase  in 

Cm  average  difTerences.    The  npwardit  movements  of  group  g  of 

0.  Kp..  apart  from  9.   P.  0.00,  show  an  agreement  between   the 

llterationii  in  the  average  differences  and  in  the  values  obtained  by 

the  M.  E.  v.,  so  that  an  Increaae   In  the  one   accompanies  that  in 

lBo41ier;  M  alao  with  n  decrenae.    From  staj^iiig  polut«  — 10  to— 10, 

I   BMp  a  of  O.  Kp.  agrees  with  the  above,  ns  aiao   from  H.  V.  0.00  to 

+41    la  group  o  of  0.  R.  the   increaae  and  decrease  obtained   by 

tUi  method  foUow  the  oame  in  the  average  differeiiceo.     lu   group 

I   bthevaSuM  obtained  by  thU  method  appear  Co  ehow  the  opposite 

:   iwilta  to  that  of  the  initrease  and  decrease  in  the  average  uifter- 

■wea.    From  pointa  +« to  +sa  these  values  do  not  vary   mueb, 

havever,  Cram  such   aa    are   given  by    the    differences    when    a 

nlitfvely  correct  valuation  takes  pl.ice.    In  group  c  the  values  ob- 

tadoed  by  this  mebtaod  agree  with  the  increase  uccompanyiug  the 

thvatlnB  of  the  tbBrting  pointe  of  the  average  compared  curves.  In 

M  far  HiDoth  show  an  increase  from —21  to —14  and   uiid<-r,  from 

Ml  to  — M  a  decToaau.    If  we  put  these  resulUf  now  together,  wo 

MtJiat  the  decrease  and  increase  of  the  compared  corves  In  each 

Mtlce,  in  comparison  with   their  normal  cues,  agree  sufficiently 

osirtywith  the  decrease  and  Increase   in  the  average  dlffereneea. 

hem  thla  It  is  to  be  assumed  that   the  compared  curves,  in  com- 

Hrieon  wiih  their  normal  ones  in  the  separate  series,  vary  accord* 

a|lotbn  helghta  of  the  starting  pointa  and  the  direction  of  the 

■otfoss.    This  prt-diipiMiBftH  the  ttftme  for  the  differences  Iwiween 

tte  average  diflerences.     The  valucH  obtained  by  the  M.  R.  V.  show 

hi iIm  downwards  movements  moreof  an  Increase  than  a  decrease 

t<  Uw  IndivfduAt  compuritd  ourvee  tn  comparison  with  their  normal 

nrrea.    This  agroirs  with  the  nvcrage  increase  of  tho  average  com- 

pmd  ourvee  over  the  average  normal  curves.    On  the  contrary,  a 

iWlaj  decrease  U  shown  by  the  correspondingTaliieg  of  the  upward* 

■BTemaota,   and  this  agrees  with  the  average   decsreaae  of  the 

n«nge  compared  uurves  over  their  normal  ourvee.    These  values 

fMT,  ^so,  aa  we  have  sbonii  above,  according  to  the  heights  of 

Ifcttf  starting  pointa. 

In  botbcas^N  we  find,  however,  that  this  decrease  obtained  by 
IhaH.  R.  v.,  in  the  case  of  the  upwards  movcmente  and  iacr«a«o 


thearcnn 
_  la  Ibe  i^ 

vnm  o<  O.  8.  Ibara  !■  a  dbtfael  lanvMo  !■  ihs  avmnse 
■  aitwii  tk*  MiMi  — «  aad  +M,  dw  ■■daul  oa  tS* 
fc<W»wa  lhaa0poia«a.  Ftam  +»  lo  -fM*  tiM  noniil 
I  vary  taw  Baafe  co  eaanara  tfaaM  wttk  ana  aaotliar,  while 
IraiipofaMa'HIItt+M.tlMrala  a^a  aa  laanaa  1b  the  aTaraai 
^iMmmmm.  la  tli»  l^ft  haad  aaovMMoto  (whan  Um  laCi  haad 
■akas  Iba  oovnal  cnrre  <  of  O.  &  khna  aaa  on^  be  aoDsldarad  aa 
taewMi  ttom  polnM  -fas  op  to  448.  Fkom  tlie  pointa  -M)  to  -t-M 
tban  !•  only  ■  vevy  n»all  laCTCMa,  and  tha  rarifttlon  of  the  avw^ 
ag*  oomal  Icagtfaa  batwara  th— epototaand  betwHD  +36  and  -fM 
la  loo  leraal  In  wrdar  to  ooa^iare  toe  aTerage  differvaoea  bekweaa 
■H  ana  +M  with  oso  aaotbOT.  la  tb«  dowoward*  tnovemonti,  tbeo, 
Bparl  from  thv  l«ft  buid  ffronp  of  O.  R.,  w*  find  on  fnervaAe  In  tba 
av)'fitK»  dtRiirnurfit  with  the  increase  in  the  xverngv  normal 
toiiHth*.  wh«rA  tho  viriationa  in  the  average  DOrmal  lengths  in  the 
Br;>  \\in  nrr  not  large. 

I  \i  !  Ill  ttiA  u|>wanl*  movi^inenU.  In  fcroup  a  of  O.  Kp.  thera  Is  a 
dflcrviuia  In  the  aTeraK<-'  OifTrrvnccs  between  pointa  — 10  aod  +16 
dbUiiL'tly  tluo  to  ttia  changes  in  tho  starUuiE  poJota,  becaoae  Uia 
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■T«mg«  Dormil  letiKtli"  vary  b«tw<^n  t>i«H«  |>olnut  very  liule.  On 
Uie  oontrw^'  between  i>oitit«  —30  nnd  — 10  tiiere  is  an  Increase. 
Betweeo  the»6  polnta  auo,  the  averaee  aormal  lengths  var^'  very 
Uttle.  IVom  these  croupe  it  la  to  be  awumeil  that  lowerini;  r.f  the 
startine  polnta  ondcr  thehorizoabdplkoc  makcH  Lhtsnvcruge  differ- 
BDoee  ucre«««,  hot  above  th«  eame,  d«crcaee-  In  groop  g  of  O  K. 
there  i«  under  the  bohEOutal  plane,  — 40  and  — 30,  an  mcreaae,  but 
above  the  eame,  betwe«n  +10  and  +80,  ^  decrease.  Apart  from 
these  eroupe  the  TAriAtlons  in  the  a  verage  noraoal  curree  arc  too  great 
tn  on^r  to  compare  the  average  nonnal  dIffereiioeH  with  one  an- 
other.  In  oroup  b  of  O.  S.  there  ooctm  betireeo  polntA  +41  and  +2fl 
a  distinct  decrea»e  En  the  avemce  differences,  which  in  depfudvnt 
opon  the  ndaine  of  the  BtarUng  pointtt,  bccaiutc  ibi;  vuriiition  of  the 
aversce  nortDallenKtba  ia  not  great.  Apart  from  thcee,  there  ia  In 
Bea«r«lAdecreaae,  whiuh,  however,  caub«  aocrjbed  to  the  vaxiatiou 
ui  the  aTerogo  normal  longtht  and  not  to  that  of  the  Htnrttng 
pcrinta.  Group  «  of  O.  8-  is  in  ov^rj-  way  eimilar  to  group  h.  Group 
D  of  O.  R.  shows  the  averago  differences  to  decreHBe  between  +10 
and  +90  and  between  +30  and  +40.  (itherwlae  the  varlaUone 
In  the  sTerage  normal  cur>'e«ar<j  too  jfTvat  in  order  to  dtttermine  tbe 
influeoce  of  the  starting  points.  In  thv  upwitrds  movcmenta  we 
hare  foond  that  the  average  differenoeft  deorease  with  raliiiijcof 
the  atartioR  poiritn.  It  would  be  p<)N>itilt-,  wht^re  thin  variiitiuii  in 
the  Bvorago  nortoal  lengths,  above  spukun  of,  is  lurgo  in  thv  groups, 
to  reckon  out  a  curve  which  would  show  the  ibfIu«Dce  of  tne 
changes  In  the  lengths  of  the  average  normal  corves.  In  bo  far, 
bowevAr,  m  we  have  already  found  that,  where  these  varlatinna 
are  not  too  great,  in  the  upwards  muvcmeiitt)  a  dec-roaee,  af  the 
compared  corvee  in  comparison  with  the  normal  ones,  in  the  down- 
waroa  ones,  on  the  otln^r  hand,  an  Inereiwe,  occuns,  there  i>i  no  pur- 
poee  to  be  fulflllcd.  My  vxpcrimcnta  shuw,  nevertheless,  that  the 
■Ixe  of  thia  Increase  and  decreaae  Is  very  much  dependent  on  the 
obeer\-er.  Thin  can  ariee  from  the  fact  that  the  ttbu-Ling  poinia  of 
the  normal  curves  boro  diiftrcnt  relations  to  the  borizoiital  place 
for  the  different  observere.  The  normal  starting  pointe  for  obser\-erfl 
Kp.,  K..  R.  and  S.  werere^ieetively  —40,  —6,  —10  and  — I. 

c.  What  kind  of  •vmmetrlcal  results  ore  given  ?  There  occura 
a  gem'rai  tendency  tor  tlie  different  comiiHTf-d  cnrvee  to  be  made 
greater  in  companson  with  their  normal  curves  where  the  right 
UDd  la  the  normal  than  where  the  left  hand  U  the  same.  'rhU 
tendeoQ'  vsjies  with  the  observer  a.n<i  also  with  the  height  of  the 
moremont.  The  average  ol  the  nveragc  difTcrcncGe  of  the  different 
■eriM  Is  reckoned  out  tor  each  group.  Thi^  average  of  a  left  hand 
grOap  inlnilB  that  of  a  right  hand  ^roup  gives  the  individual  differ* 
enoes,  which  show  the  tendency  nbove  d^Bcrihed.  In  f^roupit  d  and 
1  of  observer  K.  this  is  ver>'  distinct.  Here  the  left  hand  average  it 
— 3.06  cm.,  that  o(  the  right  +3.il.  The  difference  1b  0.88  em.;  also 
iB  groapw  c  and  m  ol  obuerver  K.  and  In  groups  d  and  1  of  observer 
8..  this  t«ndency  Is  clear.  In  tbe  former  two  the  average  of  the 
left  hand  motJons  is  ~.bO  cm.  and  that  of  the  right  band  +3.93  cm., 
»  difference  of  4.13  cm.  In  tbe  last  two  aeries  tbe  average  of  the 
left  faaod  motions  Is  —.19,  that  of  the  right  hand  +4.11,  a  difference 
of  4.30  cm.  In  the  upwards  movement*  in  groups  a  and  g  of 
obeerver  Kp,,  this  tendency  Is  not  so  distinct.  The  average  of  the 
l*ft  hand  movements  Is— S.6S,  that  of  the  right  hood  —l. 31  cm.,  a 
^iTerence  of  1.4S.  In  general,  however,  it  iapreaent  eitpeeially  at 
the  begiiining  and  end  of  the  group.  It  la  possible  that  tbe  large 
rarlatuttiB  In  the  lengths  of  the  nonnal  curves  will  explain  tms 
rfant.    In  group  a  tbe  Umlu  between  tbe  bugest  ana  amalleeC 
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Bormal  cnrvea  are  rovghljr  IS  aod  33  cm.  En  groop  g  tbey  an 
and  37  cm.  In  groDp«  o  uid  h  ot  obwrrer  S.  toe  i^ner&l  Mod«Bcj 
is  ntso  prwHSDt.  TtM  Ava»n  of  the  averajte  differences  of  Um  mt 
band  movemanta  la  —1.17,  uist  o(  the  right  +0  -^lA  cm.,  a  dlfTBTesce 
o(  1.06  <-m.  Infn^np  bof  obeerrer  R.,  we  flndno  vaiifttlonCroinlha 
teodeucy  In  »o  f»r  lui  the  compared  oorres  are  lees  In  ezteitt  thu 
the  same  in  the  duwnvards  noap,  whicli  wen  right  hooded.  Vnt 
average  o[  the  fomi*p  is  4-2.W  cm  ,  that  of  group  b  +3.9S  oDL.aad 
the  diflerence  is  1.S4  em.  We  have  no  oorresponding  sroop  of  tbe 
left  hand  upwards  moTamenCa  In  order  to  compare  It  vlth  areop  b. 

Tn<>  nbovo  mentioood  Bgnres  of  tho  M  R.  V.  show  that  mmUl 
standpoint  of  the  relation  of  an  incTea«e  in  tbe  indirldiiol  normil 
curveit,  when  one  conHldera  the  eeriea  aeparateh',  to  the  maklnfot 
their  c-ooipiu-ed  curvex,  adintinctHSTinin^^oal  phenomenon  to  jtfsr 
ent.  Whcro  the  left  hand  makca  the  nonnii  movements  the  ton- 
pared  curves  decrease  with  Increase  In  their  normal  curves  man 
than  v<'b<?re  the  rl}:ht  huud  makeit  them.  The  M.  R.  V.  yields  r«li 
(or  thu  upwards  muvemvute  of  O.  Kp.,  whtrri?  thvy  are  left  baa' 
Of36.&,  and  where  they  are  right  handed,  38,4.  For  O.  8,  tbe 
•ponding  valties  are  9^.4  and  ib.  Where  the  movementa  are  In 
downwards  dtreetlon,  the  oorreupondlng  vnluea  for  O.  K.  are  65 
SU.  For  O.  R.  the  comiBpuiiding  vnlu<<«  ttro  42.7  aod  S9.$,  aodbr 
O.  S.  4T.fi  and  06.3.  The  mingle  exception  Vo  this  asymmetlicsl 
difference  conaUta  In  O.  K.'tt  caae,  where  It  la  of  the  opposite  natan. 

Another  asymmetrioal  dlffcrenoe  is  found  In  tbe  averages  of  tin 
average  normal  carves  fur  the  right  and  loft  hand  gronps  alai 
with  the  variauons  ot  these,  While  there  waa  no  strictneds  as 
the  muldnjc  of  tbe  average  normal  cur\'es  in  the  serios  for 
gronpe  eqaal  for  the  right  and  left  handed  oxperlmonts,  stUl 
variations  in  theee  show  certain  degrees  of  dilForeDce  senalbUii 
The  averajfOB  of  the  average  normal  curvee  In  the  dovnw: 
movements  are  tor  the  observers  R.  K.  and  S.,  for  the  loRhaad, 
15.00  cm.,  Z7.]7  and  12.42,  and  for  tlie  right  hand,  11.14,  31.13  aal 
11.14  cm.  respectively.  It  results,  then,  that  the  average  of  the 
average  normal  curves  of  each  left  band  group  1h  greater  than  ths 
same  of  eaoh  corretuponding  righl  hand  out-.  Furthrir,  thearenHES* 
of  the  average  differoncai  ua  wo  have  mentioned  above  are  alinuar 
to  these.  WItb  each  observer  the  average  of  tbe  average  difftr- 
enoee  of  all  the  series  of  a  right  hand  group  is  4  to  6  cu.  smallsr 
than  tho  name  in  a  right  hana  groop.  Thie  Is  ao  dgniflciuit  that  u 
average  undervaiaanon  takes  place  where  Uio  groups  are  Isft 
handed,  while  an  average  overvaluation  takes  places  In  the  rlghl 
banded  ones.  The  M.  R.  V.  has  ahotcn  that  the  comparo<J  cuTTa) 
In  comparison  with  their  normal  curves  decrease  with  inc 
ChMolaat. 

These  ttoee  asymmetrical  tendencies  work  together.  The 
ations  of  the  nonmil  curves  when  a  whole  rt(.iU|>  comes  into 
tideratioD  give  tbe  decrease  obtained  by  the  M.  R.  V.  an 
portance.  lt,t.g.,  each  increase  In  tbe  normal  curves  ot  1  cm.  pro- 
anced  a  differenoe  of  only  +.04  om.  or  +.06  In  the  differeiwe 
between  a  normal  and  a  compared  curve,  this  could  producoinTJto 
100  uuch,  A8  occurs  in  a  single  group,  a  differenoe  of  2.00  om.  to 3.00 
om.  In  some  of  tbe  groups  the  average  of  the  variations  Is  3  om., 
and  In  all  it  In  not  less  than  1.00.  The  differences  between  tbe 
limits  of  tbe  largest  and  smaile»t  normal  curves  of  tbe  groapa 
themselves  lie  between  2.63  and  ll.ou  cm.  There  b  here  plenty  of 
room  for  tbe  decrease,  as  shown  by  tbe  M.  R.  V.  Tliis  decrease 
explains  to  some  extent  the  iindervnluntion  In  the  left  band  groapa 
and  the  overvaluation  in  the  right  band.     In  the  two  dowDwarda 
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3Dpa  of  0.  R.  the  Averages  decrease  vriih  mtsfriK  of  tho  starting 
Ints  In  the  left  band  morementti.     In   right  hana  odph  they  iii- 
It   can   tlien   e>rjircely    he    doubted    that  tliin  (litTrruncu 
reen  the  rnvtrra^o  diCTorvnccB  in  the  luTt  iitid  rifcht  hand  groups 
[depeodeat  on  th«  corrcBponding  rosuU«  obtained  b\  the  decrcHue 
Id  mcrea«e  in  the  valuer  obtoJned  by  the  M.  R.  V.    XVith  th«oth«r 
vera  thla  difference  ia  not  «o  eaay  to  explain  In  thU  way.     \V« 
ive  referred  to  this  above  when  wo  roHHidt^rdd  lheinlluen<;u  of  the 
igee  in  th«  BtJirtinE  polota  and  in  the  aorrani  curves  upon  the 
'•renceaenslblUty.  ItrBBUita,  then,  that  in  the  downwards niotlon* 
tluwp   iiMymmi'triciit  tilutuotneiia,  namely,  tl><i  avrriiKo  ov»r* 
,tion  of  the  right  hand  eroupa  and  undervatuatiou  of  the  left 
liie  greater  extent  of  the  average  uoi-mal  curves  of  the  left 
tluin  that  of  ihoee  otrlKht  hand,   and  the  omailer  valura  ub- 
led  by  the  M.   R.  V.  in  tha  Ivft  hand  luovcmeats  than  in  the 
t  band  od««,  accompany  one  another.     Whoro  the  movements 
■~  the  opwards  dh-ectioo,  the   averace   of  the  average  normal 
of  the  left  hand  Rroup  of  O.   Kp.  is  Bmaller  than  the  same 
of  the  right  band  groun,  u-hik  hy  O.  S.  It  is  inverse.    Here 
the  average  of  tbfl  STerase  normal  ctirveH  of  the  left  hand  group  ia 
pvater  than  the  aame  of  the  right  hand  group,  bb  we  have  found 
•bovH  with  the  dnwiiwards  movements.    Cu  these  upwards  move- 
mentc  the  difference  between  the  average  differences  of  the  right 
and  left  band  groupe  la  not  at  all  ao  great  as  in  the  downwards 
onea.    M.  R.  V.  ahowa  that  a  tnuoh  (greater  decTeaee  iu  the  iudivid- 
compared  curveii  in  comparison  with  their  normal  ones  tak«a 
in  the  right  handed  upwardn   movementa  than  in  the  left 
ided. 
lie  variations.    I  have  ho  far  considered  the  nimpla  avernge 
iQOfl  without  respect  to  the  average  variation,  because  the 
ftilationfl  of  the  normal  curves  produce  an  effect  upon  the  average 
rarlattona  of  the  different  series  of  the  groups.    The  average  of  all 
the  8ver»i^  variations  of  the  normal  carver  of  the  different  iieriet 
ol  O.  Rp.  IS  t.Wl  cm.  and  of  the  compnTed  curves  1.613  cm.    lie 
diference  between  tbe  two  is  .848  cm.    In  the  aeriee  of  all  the  other 
observers  tlM  correspondinc  averaRes  are  anialler  for  the  normal 
earve*  than  for  the  compared.   We  call  O.  Kp.'n  difference  -f-.^l-iB  cm. 
Tb6  correeponding  difference  with  O.  K  ,  Is  —.510  cm.  The  average 
ol  all  the  variaUons  of  his  normal  curves  Is  1.47  cm.  and  of  his  com- 
pared one«  l.Wt  cm.    The  correKpondlng  averages  ot  O.  R.  are  1.263 
an,,  and  1.47  prtKlucIng  a  dilTerence  of  —.206  em.    The  correspond- 
lag  averages  of  O.  H.  are  l.OS  cm.  and  1.25  cm.  and  the  difference  la 
—  IT  cm.    It  appears  now  that  the  compared  curvea  do  not  vary 
WY  ffincb  from  Che  normal.    What  effect  now  do  these  varl&tlona 
of  UM  Donnal  and  compared  curves  produce  on  the  averse  varla- 
ttwa  of  tb«  series?    Or  of  whdt  importanco  arc  the  latter?    The 
■Tenwe  variation  spoken  of  here  was  reckoned  oat  ae  follows:  The 
tadlvtonal  difference  of  the  t«n  experiments  give  as  +,  —  and  0 
nines.    All  the  nlUMHUhtracted  from  all  the  minus  give  usanavenm 
*«erence,  whicn   can  be  +,  —  or  0.    This  average  dlfferenoe  Is 
Km   subtracted  from  the  Individual  differences.     The  values  so 
(tnained  are  hiilf  plus  and  half  miiiUH  whi*!!  added  together,  and  the 
■wage  obtained  by  dividing  by  t-cn  is  the  average  vurint4uu  of  the 
IVlee.    The  average  of  all  these  for  O.  Kp.  Is  iM  cm.;   for  O.  K., 
U*  em.;  for  O.  R.,  1.383  cm,  and  tor  O.  S.,  1.38  cm.    The  average  of 
the  aormal  curves  lios  between  10  and  30  cm.    In  any  case,  tfavo. 
Ifcfee  average  variations  are  not  very  large.    I  have  not  reclconed 
OtUie  diSerenoes  between  the  average  variations  and  the  average 
iMtWOMi  in  order  to  obtain  from  this  the  raw  values  for  the  sen- 


302 


HMSVOIITH : 


■ibUtty.  bflcaiu«  th«a«  wiatlon*  mn  poasibly  too  mocb  inflc 
tbrongn  the  vu-latlonfl  In  the  Domul  onrvea.    Still  I  think  that 
Itutber  iavMUgAtloB  th««e  variotioiu  In  conii«otioii  with  th«  s« 
ftM  dtff«r*nee«  would  f[lve  b«tt«r  valtiM  for  the  MndbUlty  tbui  Um 
Bmpl«  Bvsrmge  diffor«noM.    Vrota  thn  [nvMtiKation,  we  hitve  bo  fw 
obtniDed  no  ^xitct  H^nslbilitv  valuta  for  the  duferent  Bt^rting  points. 
I  think  thut  the  fieiialblltty  1*  verv  variable  with  the  different  ob- 
serran,'  no  ttiatoiii^  cannntobtitiii  t'xart  vnluM  (or  the  differtooi 
■niflbiutj,  H  baa  r.ln-H<ly  bwndonc  in  thi>  otbrr  Aeldaof  paycholocf. 
e.    Infloenoe  of  the  metronome.    In  all  tbe«e  oxperlioenta  ua 
metronome  beat  nlzty  timet  In  the  minute.    The  doratioa  of  eftcfa 
motloD  could,  then,  equal  one  aeoond.    Where  the  two  molioiw  of , 
e**li  «xperim«at  were  made  together  at  the  same  tJme,  thty  ■ 
mftde  inth  each  bent  of  the  metronome.    In  ca^e  Che   compueJj 
rantion  followed  the  normal  one,  they  were  made  bo  that  the  lomtn 
followed  the   latter  on  the  next  bent,  by  U.  K.  and  O.  9.,  or  tbsl 
(oortta  beat,  as  by  O.  Ep.    I  find  the  ereat  ditr«r»nc«s  between  M' 
TMBlta  of  the  variation*  of  the  normal  and  compared  oarvee,  wUcb 
•zMln  the  flfpiredof  (>.  Kp.Hnil  thif  othtfrobaerrera,  toarleelnthil    ^ 
difference  in  the  bciitingot  tho  metronome.     Aa  aboTO  efaown  tlM 
average  of  all  the  variations  of  the  normal  carves  is  greater  thM 
ttie  same  of  the  <.ximpar«(l  ortee  by  +.11  era.    In  tlie  reealte  of  tbs 
other  obecrters  it  is  smitllcr  by  +l29cm.    If  theeeiuibtUty  fonpHS 
valuations  from  tho  Btandpoint  of  the  different  variations  U  ven 

food,  then  the  variations  of  the  normal  nnd  oompared  curvea  wowo 
e  ennal.  If  the  movemenin  are  made  at  the  aame  time  or  Iran*' 
dlately  afu<r  nno  anoth«r,  the  varlaUona  of  the  normal  and  oompand 
cnrves  do  not  chimge.  It  the  latter,  however,  accompany  the  lourtli 
beat  of  the  metronome,  then  their  varlattonawlU be  smaller  becaoM 
they  are  more  influenced  by  the  metronome,  and  the  normal  coma 
would  also  i»cr\'o  to  give  a  better  senalbility.  The  above  deeoribed 
fIgureH  dhow  this. 

/,  Influence  of  the  veiKbte.  I  have  made  forty-one  eeriea  ol 
expcrimcntB  in  ordur  to  vetimate  the  iidaence  of  tli«>  weight*  upon 
the  vfllnationa  of  the  motion*.  TVenty- three  were  made  by  O.  8^ 
twelve  by  O.  R.  and  six  by  O.  Kp.  In  the  Bret  twenty-three  a 
weight  of  1.31  kg.  was  fatttened  to  tlte  hand,  which  made  the  com* 

Sared  motlonH,  and  the  starting  i>oint»  n-ero  varied,  as  In  the  above 
escribed  experiments.  Foot  ^oupb  of  them  are  desciibedon  tlM 
dtagrsms  X.  R, )  and  K.  The  weight  remained  coast«Dt  In  these. 
Innoup  X  there  is  no  (n*«at  deviation  from  the  ordinary  Kroup  e 
ae  Uie  normal  len^hs  IncrtMiec.  Tho  great  deviation  in  ffi^^P  R  ^ 
dependent  on  the  time  relations.  In  group  B  the  compared  motions 
were  made  at  the  same  time  as  the  normal  ones,  lu  group  jl  tbey 
foUowedthem.  Group  E  agrees  In  general  with  group  b.  Thecurve 
for  hetanda  only  a  little  lower.   Where  the  motions  were  downwards, 

ranp  i  givee  a.  curve  higher  than  group  n.  The  results  of  grotiiM 
and  )  in  comparison  with  group  c  agree  with  the  resolta,  whJeb 
show  the  dirferL'nL'WH  in  the  lengths  of  the  normal  ciir\'v«.  The 
groups  1,  2,  3,  4,  5  and  6,  which  are  described  to  the  left  on  diagram 
S,  were  mat^Ie  bv  O.  Ep.  and  O.  Et.  with  the  left  hand  as  the  normal, 
and  with  wclKhls  of  0.6  kg.,  1.81  kg.  and  5  ken.  They  were  in  the 
apwards  direction.  It  Is  worthy  oT  remark  that  all  tnoeo  eroaps  of 
O.  Kp.  appear  higher  ou  the  diagrams  than  hie  group  a,  vnloh  Is  to 
be  teJten  into  comparison  with  it.  In  eroupe  1  and  2  one  obeerves 
an  increase  in  the  compared  curved  with  the  Increase  io  thewetgbt, 

■-"DMlIiakdUaDdw-SlIiidcr."    I>ftKl  Bccb«lM>.  BmUb. 
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I  gnmp  3  this  is  not  oontintrad.  Oroupe  4,  &  and  6  of  O.  R.  also 
ihow  an  iDCreaAe  In  the  lengths  of  the  compared  cnrves  with  the 
lBCr«kw  in  tb«  uM  of  the  weight,  if  on«  ukes  Into  conitiderAtlon 
Iks  iDdvaae  In  tbe  )«nKths  of  the  aormal  ourves.  These  3  ^oups 
■ppe*r  lower  (on  tha  diagram  i  than  groop  b  of  O.  R.  The  groups 
T,  8  And  0,  dlaKi^'"  3  of  the  downwiirfln  movemenUi  of  O.  R.,  with 
■Uirtiog  pointtfof  —2  cm.,  show ao  unsteady  iQcreoee  of  the  aversoe 
dUfeveDO««,  i(  the  iacrea«e  in  the  averages  of  the  normal  curves  la 
eomSderM).    Ttala  iacrease  ia  more  doubtful  in  the  groupa  where  the 


polot*  are  —10  cm.  In  groupu  x  and  R  of  O.  8.,  in  ^oupa  J,  7,  8 
•od  9  of  O.  8.  and  O.  K.,  r«tHiivotivclv,  and  iii  groups  1,  2,  3.  4,  5  and 
0  of  O.  Ep.  and  O.  R.,  respectively,  the  average  differencea  are 


greater  where  the  motlona  were  Huccemive  than  Uiose  of  the  stmul- 

r»oual>-  uuide  raovements. 
BetuUs  of  the  PtnM  Method.  Two-Hana  Motion*. 
I.  The  remits  obtained  by  the  M.  R.  V.  show  that  where  the 
lUniiud  and  compared  motions  are  considered  in  each  aeries  aepa- 
tMelr.  an  Increase  In  tho  former  1b  accompituied  by  a  comptLrative 
Jecreess  in  the  tatter  if  the  direction  is  upn-Rrds,  if  it  is  downwards 
fajran  Increaae.  In  both  oaaea  the  etorUng  points  are  above  the 
k<aisont«l  plane,  and  the  above  resulte  are  more  diatlact  the  higher 
tbsee  point*  aro  raised. 

2.  with  the  ratsine  of  the  starting  points  of  the  compared  curves 
above  the  borixontal  plane,  the  average  dlfferencea  increase  in 
downwards  movemonta,  and  deoreoee  in  upwards  according  to  tha 
ebs<aver  and  heiehte  of  the  normnl  cTirves. 

i.  Tbe  unsteacUness  as  shown  bv  comparing  the  averace  normal 
oo^es  with  one  another  by  the  ailTerent  obeervera.  maxes  It  Im- 
MBlble  to  obtain  the  proper  valiitia  for  estimating  the  abtiolute  or 
rdatire  difTercncv  scnBibility  of  thenc  two-handed  movenaente. 

1.  The  movements  where  the  right  band  la  the  normal,  exhibit 
tnaTsrage  overvaluation,  and  UiveraeLy  where  the  left  hand  is  the 

■MrDDsJ. 

&.  Where  the  left  band  ia  the  normal  the  average  normal  curves 
with  equal  effort  of  the  will  are  greater  than  where  the  right  band 
hthe  normal. 

t.  The  values  obtained  bv  the  ^I.  R.  V.  are,  for  left  handed  move- 
nenta,  less  than  those  for  rfght-haaded. 

Tbe  experimenta  wtth  the  weights  ahow:— 

I.  Firatly.the  average  difTerencea  where  a  weight  la  used  are 
hrger  than  where  the  movemente  are  made  without  each,  io  the 
ttse  of  downwards  motions,  and  in  tlie  caee  of  upwards  motions 
nailer,  apart  from  groups  I,  2  and  U  of  O.  K. 

S.  Secondly,  the  average  dlfferenoes  of  the  suceessivo  move- 
■snls  are  larger  than  those  of  the  sfmultaneons. 

B.  Thirdly,  the  greater  the  welghta  are.the  more  the  average 
ffiSerences  deoreaso  in  upwards  movements,  and  in  downwards  the 
nvsnw. 

These  experimenta  with  tbe  weights  are,  howerer.notsaffldentlT 
naaseroDs,  for  the  different  obeerrers.  In  order  to  lay  mnob  valoe 
,    iBtliem. 

n. 

EzrHSUUSHTH  RT  TUB  AHOLE  MrTHOD,  VmHQ  THE  MBTHOD  Or 

Jr«T  PEBCrMTnl-B  QnAlTQR. 
Oeii-fral  Dtscription. 
Theee  experiments  were  made  with  Dr,  KLll]>e,  K.;  Mr.  Child.  O.f 
Dr.  Cohn,  Ch.:  Mx.  Rogers,  R.,  and  the  tnvestjmtor  himself,  8.,  as 
otstrregrt.    Bight  series  were  obtained  from  O.K.,  four  from  O.  0.^ 
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four  from  O.  Ch.,  two  from  0.  B.,  and  one   from  S.     Some  of 
€i9eclmeat«  of  (>.  R.  wan  IntoiMtod  todetonnln*  dlftervnoM' 

t«««n  valoatiOM  of  acUv«  and  psaslve  moveraeato.    Tboge  of  I 

otfaer  obMrvftrt  w«r»  Mllv«  mottoiui  wtth  the  borizonuU  pliw*  m 
■tailing  point*  M  well  ■•«□<]  poinUi  with  motlona  wboee  Btarting 
nolnU  were  above  and  below  this.    The  rat««  were  fixed  b]^tlM 
DeaUnfc  ot  a  metronome  fortj'  and  one  hmidred  and  twenty  tiniM  to 
the  inlmit«.    The  resulta  obtalosd,  wbara  ob*erv«r  K.  made  tb« 
raluatioDs,  were  in  all  tba  above  dtrectfona  and  at  all  the  diffemit 
ratee.  The  diagram'  given  sliowB  the  iovestiealied  extents  of  moT»- 
menl  and  the  aixecUone  of  the  aama.    A  la  tne  centre  of  motioa  for 
the  arm,  BA  ia  the  horisontal  plane,  in  wblcb  B  ia  tbo  atarUn;  poial 
for  downwards  movements  under  tni«  plane,  and  for  Dpirords  aWn 
it,  and  inverMly  the  end  point  for  upwards  movenenta  under,  ui<l 
foor  downwardii  movemenia  above  this.    Downwarda  moTemenU 
mt9  made  undvr  mid  uhova  thtH  plane  with  normal  distanoes  ot 
U°,a(P  and  80  ,  and  with  twth  rat««.     A  few  aeries  ot  these  motlou 
irare  alee  made  with  lO'  an  normal  extent  ander  the  0  point  i  bori- 
sODtal  plane).    The  axperlmenta  of  0.  C.  Inclode  the  almre  de- 
sertb«a  motiona  which  lie  under  tho  0  point,  those  ot  O.  Ob.  mA 
aa  Ue  above  It.     I  conalder  the  expcrimcnte  In  the  foUowlnf[  oi^: 
those  of  etaoh  obaerver  aeparatelr,  those  under  the  0  point  iu»l 
afterwards  those  above  it;  at  first  the  downwards  expcrimcuU 
mader  tbe  0  point,  then  the  upwards;  the  upwards  above  the  saiu 
next,  and  laatljr  tne  downwards  nbor^  tt. 

The  two  ohlef  rates  yield  eight  f^roQpi'  ot  series  forO.K.,fonrfor 
O.  0.  and  four  for  O.  Ch.  In  the  tabuw  the  symboto'  represent  the 
following  values:  "r"  is  equal  to  the  normal  stimulus,  r^  Is  the 
mean  of  the  Jost  greater  than  and  the  valuation  of  the  eztut 
above  the  same  and  juat  equal  to!t.  "r'\  ia  equal  to  the  mean  otthe 
stimulus  lost  smaller  thun  lite  normal,  and  the  valuation  of  the 
extent  below  the  normal  jnat  oqual  to  It.  B  Is  the  mean  ot  To  and 
Tq.  Atd  la  equal  to  rg-r,  Arn  is  equal  to  r-ru.  Ar  la  equal  to  tba 
mean  of  A^o  and  Arn,  while  A  U  equal  to  R-r.  vr«  la  the  varlatioa 
ot  the  parts  of  To,  and  Vrg  that  of  those  of  r^-  Zr^  is  the  nomber 
of  the  parte  of  r^  Zr   of  thoee  of  r,.     R  shows  the  relative  over 


and  undnrvalnaUon. 
iibiUt;. 


—  shows 


the  approximate   relative  sen' 


a.    Under  Ihe  Hovixontai  Plans. 


1 


Observer  K.  Group  !.  of  O.  K.  conaista  of  four  series  of  down- 
wards  motJonaot  extents  of  10'^,  IS^  and  30-  under  tJio  horixontal 
plane,  n-ith  a  rate  of  forty  beats  of  the  metrODOcne  in  the  minute, 
and  of  one  series  of  0lr  at  a  rate  of  120  beats  a  minute.  We  con- 
sider the  tlrst  four  eerien  first.  Tlie  variatlona  in  these  var}'  be- 
tween ,37*  and  1.00'-.  At  lO"  and  M"  they  are  KT«at«r,  while  at  IS' 
and  Sd"-  they  are  nearly  allkci.  The  valuating  ia,  then,  steadier  at  \A^ 
and  30°  than  at  10'^  and  60".  The  thresholds  for  difference  seosi- 
blUty,  aa  shown  by  the  values  (or  Ar,  wbioh  are  .12  ,  .70"  asd  .68^, 
Incrooae  from  ilfi  to  30'  and  then  decrease.  This  shows  that  the 
abaolDte  ditr^runcH  sotiaihility  does  not  Inorease  regularly.  Th4 
relative  difference  Bensibility  increaaea  with  the  lnorca»«  in  the 
normal  lengths,  more  between  10°  and  1S~  and  80-  and  M' 
than  between  15  and  30'.  At  16^,  30°  and  80'  the  valaatioa 
ia  nearly  correct.     At  lO-^  it    Is    -t-M";    at    16-.    +.M^;    and    at 

■nae  Wuuilt'i  Oruiufi.  <!.  Fkf-  Ayc'^ 
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W^  and  60°.  — J)5  and  —.03^.  The  variAtions  of  all  lb«  series 
«oBClder«d  nere  of  10"  normal  extent  oa.n  only  be  explained 
by  the  Taot  thftt  the  changes  to  the  gradations  of  the  compared 
txtents  was  1^  instead  or  i°.  Still  anot)i«r  serins  of  W  normal 
extent  at  the  rat«  of  twenty  beats  a  tninut«  shows  an  approxl- 
UtaMly  correct  valaatlon,  tinmely,  an  undervaluation  of  ,09-.  Tb« 
rariMioiu  are  greater  ihan  thuse  at  the  more  rapid  rate.    The 

UiTMhold  ia  .40*.    The  difference  sensibility  obtained  by  —  la  finer 

than  that  of  those  of  60"  at  the  more  rapid  rate. 

Qroop    U.,    of   obeerver    E.,   shows    valuations   of   downvarda 

moTemenu  at  10'°,  16^.  SO^  and  flO"  under  the  horizontal   i>1ait»  at 

s  rate    of    ISO   l>eat«   id   the   minute.     The    variiiUuiiH    of   those 

Tary  fox  10^  and  30°  between  .99'-  and  1.25°,  while  for  15°   and  60^ 

tbey    are    r«Bpectively    .30^  and    .63'-'.    The  individual  valuationa 

of  tbeae  serlas  are  not  bo  nnmeroua  as  are  thoae  of   the  first. 

At   10^    and   60 '    there   Is    a   large  undervaluation,    respectively 

Jt39  and  .81°.     At  If^-   one  finds  nn   undervaluation,  of   AH",  and 

at  30-  an  over\'alnation  of  .19  .     The  thresholds,  and  along  wi  th 

tbtm  the  absolute  difference  oeneibtUty,  increase  with  the  inttreaae 

in  the  normal  extent.     They  are  respectively   for  16,  30^  and  1)0°, 

.«■■,  1.0ft-  and  1.31".    For  10  '  It  Is  .67=.    The  relative  diCerenoe  aen- 

■Ibfllty  U  ftaeat  for  60°,  less  at  15^  atiU   lees  at  30  \  and  still  less 

igaln  at  10^.     From  the  otanduolnt  of  both  tlueaaolda  and  over 

IM  andervaluattooa,  a*  also  oi  the  rvtattve  difference  aeoaibility, 

Uw  slower  rate  of  motion  ia  best  in  making  downward*  movemeott. 

Group  m.  of  O.  K.waa  made  in  the  upwards  diret^doB  tovards  the 

Uirizuntnl  plane  at  angles  of  16-,  30-  and  60^',  and  at  raten  of  sixty 

butfi  of  the  metronome  in  the  minuto.     The  variations  are,  at  30° 

led  M^,  more  equal  to  one  another  than  at  16  \    Therefore,  the 

MttdlDaas  Is  greater  at  10-  than  at  30-  and  00^.      For  angles  of  10' 

■ad  00*  overvaluutions  take  place,  and  for  30^  there  h  nn  undervul- 

SilkuL     l^e  thresholds  for  15^,  30^^  and  00'^   are  reHpectively  .M'', 

JtP  and  .05°.     These  signify  an  increase  in  the  ab8ahit«  difference 

HniiblUty  with  increase  in  the  normal  extents.  The  relative  differ- 

Mte  eenaibiUty  increase*  with  the  increase  in  the  lengths  of  the 

aormal  ancles  (or  curves,  aa  they  aro  eo'on  on  t}ie  tabtej.  The  very 

nan  UireMOlds  of  this  group  are  worthy  of  remark. 

Qretip  IV.  of  O.  K.  eonalsta  of  upwards  movements  towards  the 
horiiontal  plane  at  angles  of  16",  30'  and  00 ',  and  at  a  rate ot  L20 
bttte  of  the  metronome  in  the  minute.  On  the  whole,  undervalua- 
tionaare  manttesL  These  valuations  at  1S~  and  60^,  taking  that  at 
W^  as  a  standard,  are  the  inverse  of  those  In  group  III,  hi  the 
htt  the  angtea  at  30  are  more  overvalued  than  at  30  and  60", 
*hlle  In  group  IV.  the  reverse  is  true.  The  heating  ot  the  metro- 
xwe  is  tn«  cauee  ot  tbl«,  which  we  eball  consider  later.  At  30^ 
lb*  valoatton  ia  nearly  correct,  namely,  —.07  .  At  IB  and  iW  tbey 
wt  — ,or-  and  —.13'^.  The  thresholds  are  for  16-,  30  and  60  ,  re- 
^eodvely,  .M',  .7S^  and  1.S3  .  Thev  are  al§o  much  greater  than  at 
Wee  of  forty  beats  In  the  minute.  Hence  the  absolute  difference 
NBaEbU^  inure  aa—  regularly  vlth  the  increase  in  the  normal 
Htfee.  On  the  other  bud,  the  relative  difference  BcnsiblUty  also 
iacraaee*  with  tbeaame  Increase.  The  va.'-latlon  u  at  30=  smallest, 
H  W  larger,  and  at  15'  greatest.  Thtiy  vary  between  0.00=  and 
•V.  We  find  now  that  tho  time  relations  have  morv  influence 
^00  tfae  valuatlODs  than  the  directions.  In  the  case  of  O'.  0.  we 
•rax  flsd  that  the  direction  «xeroU«s  the  greater  Inflaenoea. 
Oheerver  C.  Group  I .  oondate  of  downwards  motions  at  IV.  U° 
^  tod  00^  onder  the  horixostal  plane  at  a  rale  of  forty  beau  of 
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th«  metronome  in  the  it^ntite.  Vr,  snd  Vta  vary  between  .BO-  isJ 
.M  .  At  10  n.nd  30  thej- are  Bmalleat,  and  at  1&  and  60  UrgHL 
From  the  stAiidpoint  of  Uw  varintioiia,  It  Id  to  be  uMiimtd  ihattto 
difference  Benslbility  is  smaller  lit  1>^  and  QO  than  at  10^  and  it. 
Tbsthreahold  valnea  CAr)are  for  10,15,30  and  tfC  respectively, 
.87",  .7eS  .87-  and  1.16  .  Prom  16-  lo  flO  .  then,  rhe  absolute  dUtt- 
enoe  MMibitity  decreoMMi.  At  10  k  ia  thv  Mime  aaat  30',  Raiid^ 
sbov  an  approximately  euoal  valuation  from  tJic  ataadpolot  of  ti>*^ 
average  Tafaation.  At  10  there  is  a  correct  valuation.  n«nl5^ 
on  the  amall  undervatuation  d«or«aae»  up  t«80,  where  thoreuu 

OT«rvalaation.      -— ahowa  the  relative  difTerance  DOoaibUit}' iritb 

iBOTMee  in  the  nonnal  angles  to  Incxeaeo  distinctly. 

Oroop  II.  conaiate  of  downwarda  iaov«m«at«  at  U",  IS'',  Vf'  u4 
60  under  the  borizoatalplane  at  a  rote  of  UD  beats  of  the  m*m- 
nome  In  the  mlnnte.  The  variations  la  the  ralnea  are  isiallMt, 
namely,  .SO-  and  ,76-  at  ICh  and  30  ,  and  laraeet  at  Lfi-  and  ft, 
namely,  l.fft-  and  l.U^.  At  10-  there  La  a  ooimiined  over%'aliutloa 
of  .2A^,  which  Increaaea  to  .M  at  IS  ,  and  at  30'  again  to  .3U-. 
The  threaholds  of  lO  and  X  atiree  asain  nitb  one  another  tn  lUt 
group.  They  are  smaller  than  at  16  and  00  .  At  the  first  thviTun 
M   and  1.09  ,  and  at  the  last  1.26   and  1.37"^.     The  abaolute  dtflcr- 

it 
enoe  aenatblUty  la,  then,  fimaller  at  the  flrat  than  at  the  hut.  -f 

•hova  that  the  relative  difference  aenalbtllty  decreaaea  from  Iff  t9 

15  and  iiii.T<<Mt<?H  from  15  to  60  .  Thti  ilitTi^Maoe  botwaen  the  rel- 
ative Bcnfiibilillcs  ab  IS  and  30'  is  greater  thoji  that  between  3^ 
and  flO-.  It  reenlta,  then,  that  a  alow  rate  of  moTementbbetteriD 
valuing  downwards  uiovemeut«  than  a  more  rapid  rale. 

Oivup  III.  oonaista  of  downward*  movemeata  at  angles  of  15  .  30' 
and  00-  below,  bnt  towards  the  horisonta)  plane,  at  a  rate  of  foitv 
beata  of  the  metronome  in  the  minute.  The  number  of  indlvidsu 
valoatlonK  I*,  In  thfi  oxperimonts  that  follow,  l«iii  than  (ornn»rly.  Al 
15^  them  is  an  ovorvnlualion  of  .28-,  at  30-  and  90  under\'alua':10Di 
of  .21  and  .13  .  The  threaholda  Increase  gradoally  from  16  on. 
They  are  reHpectfvely  .82  ,  1.29'  and  l.M-^  aomewhat  sreaier  tbu 
Id  the  downwards  movemente.     The  abaoluto  (liffereace  senaiblllty 

a«oree«««,  then,  with  the  increase  in  the  normal  eztente.  —  -  abova 

that     the    relaUve    dilTerence    sensibility    rather 

tween  16    and  30    and  Increaaes  between  30"  and 

tloiui  remain  more  conitlAiit  In  the»e  fcroupe  than  In  the  downward^ 

movemenie. 

Group  IV.  coneista  of  downwards  movements  at  angles  of  ISS  81^^ 
■nd  60^,  Bfi  In  group  III.,  at  a  rate  of  ItO  beata  in  the  minute.     Af' 

16  and  60*^  there  are  undvi^-uluations  of  respectively  .32  and  M-  — 
At  30  anovervniaation  of  .M^  is  shown.  The  variations  are  ala^ 
greater  at  16  and  6&  than  at  30-.  On  this  acootmt  there  is  *" 
greater  absolote  dlfTerence  sensibility  at  30-  than  at  15  and  60'^ 
from  tlie  atandpolnt  of  the  variations.  The  thn>«ho1d8  increase  ii^ 
Bixe  from  IS'^  on.  They  are  .0^  IJBt^  and  2.^  rvapectivelv  far  IJi'^ 
30  and  60^.  Oroups  fll.  and  IV.  show  that  the  downwaroH  move — 
ment*  ore  mode  more  exactly  from  the  standpoint  of  tbeae  than  ar^ 

the  upwards.     Tbe  relaUve  difference  aenaibiUty  obtained  from       " 

does  uot  agree  with  that  obtained  from  the  tbreaholds. 
floeat,  at  IS^  finer,  and  at  90~  and  00'  It  is  smaUest. 


decreases   ^tf 
80-.    The  varii- 
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On*  •eriea  was  also  made  Id  the  downwards  direction  bj  0.  R.  at 
10' »nd  at«rat«  nf  rort.v  l>«at«  of  the  nirlronome  in  the   mitiule. 

The  valaatiun  wiis  very  nmtrly  correct,  tiiimely,  an  overvaluation 
of  .(M' .  The  accompanying  variatioQe  were  also  email,  ,16'^  aod 
.ffi  .  Tlie  tlu-ei»bold  ^Kreed  wltii  that  of  the  upwards  moTemeaba. 
It  was  1.52  .  The  amall  varlatlotu  of  the  eeriea  of  O.  R.  abow  ib&t 
tbey  are  Tcry  raltiablc,  although  the  threeholda  are  l&rg«. 

I  add  here  a  Diaries  Ijy  O.  S.,  which  wa^  made  in  the  downwarda 
direction  below  the  horizontal  point  at  angles  of  3,0  and  a  raui  of 
forty  beats  of  the  metronome  a  minute.  An  ovvrvaluatiwn  of  ,37  ' 
toolt  ptac*  tvhilvi  the  variations  were  .75-  and  .74-.  The  threshold 
and  tiie  relative  difference  Benelbitity  agree  with  the  experiments 
of  O.  C,  and  0.  K.  There  It)  more  of  an  overvaluation  in  these  e»- 
perimenta  than  in  the  otham. 

6.    Ahwe  the  Boritt>ntal  Plane.  I 

Obaerver  K.  The  gronpa  V.,  VI.,  VII.  and  \ail.  of  O.  K.  follow. 
niiT  wAre  mode  In  the  upwarda  and  downwaj-ds  dlreetlons  above 
the  Dorizoutal  plane  At  angles  of  I5-,  30-  and  60-  and  at  ralea  of 
forty  and  one  handred  and  twent>'  beats  of  the  metronome  In  Une 
mlaat«. 

Group  V.  conalato  of  npwarda  movements  at  angles  of  IS ',  30^ 
tDd  M  at  rates  of  forty  bents  In  the  minute.  The  vartatjona  In- 
creaae  with  tlie  increase  in  the  normal  anglea.  A  shows  at  \R'  an 
OT«rvalaatlon  of  .12  at3Q  ,an  undervaluation  of  16  ,  and  at  60'^ 
One  of  .39  .  Th«  thresholds  gradually  increase  with  the  increase  in 
tk«  normal  anglea.  They  are  .37  ,  M-  and  1.13  .  Henc«  the  at}«o- 
Igtt  dlfferenc«  senalbilit>'  decreases  with  the  Increase  in  the  normal 

iBgle.      —  shows  a  greater  increaae  of  the  relative  difTerenoe  een- 

4>ility  betwe«B  16   and  SO'  than  between  30-  and  60  \ 

Group  VI.  waa  aimiUrly  mada  to  group  v.,  apart  from  it«  iqom 

iteid  ntt«  of  movement,  whloh  was  IXO  beats  inBt«ad  of  forty  In  Um 

wnit«.    liie  variatlona  increaae  with  the  increase  in  the'normal 

AlLglaa.    The  valuationa  are  the  reverHe  of  ihotui  in  group  V.,  in  so 

Iv  as  Ui«  compared  movements  in  comnarison  with  the  normal 

^>t»»  increase  with  the  tncroaee  in  those  last.     There  la  an  under- 

»alaalloa  of  .07"  at  15=",  one  of  .ir.'^  at  30-  and  of  .50^  at  90  ;    At  20° 

U  is  smaller  than  at  15-  and  00  .     The  thresholds  ore:     M  ,  .40^ 

had  t.l9S  reepectivoly,  at  IIP,  SO-  and  00  .    At  30   It  Is  somewhat 

^tuUer  ttiaa  at  16-  and  60- .     The  absolute  difference  seaalbiUty  ta 

ftiBalJ«r  at  the  very  larg«  aiiKli^a,  grciitvr  at  thv  medium  onoeand 

^mevhat  less  at  SO^  than  at  ^  \    The  above  mentioned  differeiic«s 

b«cwe«n  the  valuation  in  series  V.  and  V*I.  can  only  ba  explained 

Mtroogb  the  change  In  the  rate  of  movement. 

Gniup  VII. of  0.  K.conslsta  ot  downwards  movomenta  from  above 
towtuda  the  horizontal  plane  at  angles  ot  16",  30-  and  00-'  and  at 
>^U«a  of  forQr  best«of  the  metronome  In  the  minute.   The  varlatioujt ' 
iiicn«M  here  mlao  with  the  lucrcnsv  In  the  normal  anglce.    They 
'Vu7  between  AS"-'  and  .76^       The  valuations   are  rclntud  to  one' 
%a(Abor  flimiUrly  as  iu  group  V.     At  IS-'  there  is  an  overratnetioa | 
Valuation.    Tbeoompored  moveuieuto  decreutte,  then,  iucomparleoa 
ot  .«&   cm.,  at  30    an  Qodervaluation  of  .10'   and  at  60°  a  correct 
wita  th»lr  normal  ones  with  increase  in  these  last.    The  threeholds 
ara:    ^T-.  .63-  and  .7A-  for  1&^,  30-  and  60-  respectively.    Bencetbfl  . 
•hscilute  difference  aen^lhlttty  decreaaeit  with  increaae* In  the  normal ' 
uyWa.    Ttie  relative  diiTentnoe  semslbility  inoreasea  more  between 
IB-  aod  30-  than  between  30   and  00  . 
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Qronp  vrn.  of  O.K.  wu  dlfferoat  to  grotip  Vn.  In  tlienUe«fUial 
netronomo,  whiob  wh  UO  httAm  Inataad  of  fortjr,  u  in  Ui«  U(ttr>l 
Tile  TaiiaUoiu  increftM  hare  nbo  with  Uie  increase  In  tbe  nonoil' 
Angles.  "Hm  Talmtlona  »n«e  with  thoee  In  croup  VI.  At  15-  aad 
80'',  thor*  «re  onderrAliuaooa  ot  .M'^  and  l.lr ,  And  at  60  an  am- 
▼aloation  of  .S7^.  In  connection  irith  the  increasa  of  oof&piNd 
anglea  as  compared  with  that  of  normal  ones,  groups  V.  and  TI. 
tone  with  ^upn  VII.  and  VIII.  ThU  agreement  corrCMpondi 
imh  tho  vanationa  in  the  rate  of  mo%-em«nt.  The  threaholda  shov 
here  alao  an  Inoreaae  in  the  atMolute  diflerenoe  aenslbiUtr  with 
iBoreaM  in  the  aormal  angles.  Thev  are  respectiveljr  .40".  M^  u)d 
l.C*^  for  anglea  10^,  80  and  SO^.  The  relative  difference  aensibOiir 
lnrreasc«  gradnaUj  with  the  Increase  ia  the  norma]  angJae.  Qnilpl 
VII.  and  VIII.  abow  that  tbe  valuation  ia  more  exact  at  tlie  raM 
of  forty  beateof  the  metronome  than  at  tlie  ratee  of  190,  and  tbisfroa 
three  atandpointa,  namely,  that  of  tb«  valoation  as  determiaedbf 
^,  that  of  tnoabsolut«dinar«ne«eenBit>iUt}',andtbatorth«r«lattn 

differeooe  senaiblUty  determined  by  —=-. 

ObeerrerCh.  Oroupal.,  IL,  HI.  and  IV.  of  O.  Ch-  were  otrrlel 
out  iimilarly  to  gronps  VI.,  VII.,  \nil.  and  IX.  of  O.  K.  Oroupl. 
oonclcta  of  upwarda  movemonta,  <)tc.  The  Tariadooi  are  in  UU 
sronp  eraeciiuly  laree  compared  with  the  same  in  the  grooeiio 
far  conudered.  They  vary  between  1.02"  and  S.M'^.  uia  u*j 
macb  larger  at  00^  than  at  1&  and  30°.  The  valuatlona  are  ander*] 
Talnationa.  At  ]&**  and  30-,  they  are  .43'^  and  .09°,  the  lattar 
approximately  correct  valuation.  Tie  compared  angle*  at  U*  i 
6o^  are  more  undervalued  In  comparison  witJi  their  normal  ang 
than  at  30^.  The  threehold  at  3(H  is  smaller  than  at  00".  and  at  «f 
onaller  than  at  lb.  Tbe  absolute  difference  senaibility  tcU«v( 
tbiaorderalM.  Tbe  threshold*  are  for  li  ,  30  and  90  ,  reBpectiT«ly. 
l.U^,  .78^'  and  .t6°.  The  relative  difference  senaibiUty  IncreaM* 
more  twtween  ly  and  so  -  than  between  30-  and  60^ . 

Oroup  II.  of  O.  Ch.  varlea  from  group  i.  only  la  so  far  as  the  raw 
is  ISO  instead  of  forty  b«ata  per  minute.  The  variHUonH  vary  becweea 
.M~  and  .76  ,  and  aro  somewhat  greater  at  l&  and  30-  than  at  GO  . 
The  voloatlons  aro  at  15-^^  and  dO  overvalaationa,  namely,  .■Hi'  u>i 
l^B'^reepecUvelr.  At  30  there  is  an  undervaloation  of  .IS  .  Th« 
NlftUOD  of  changes  of  the  compared  angleeto  their  normal  ones  il 
the  reverse  of  what  they  were  lu  group  I.,  where  the  nortnal  a^^ 
vary.  The  threaboldB  are  greater  than  in  all  the  groape  cooddend 
above.  They  are  for  16',  30  and  60- ,  recpeetlvelr,  l.«s  ,  1.71-  and 
S.IS'".  Henoe  tbe  abaoluto  difrereaoe  sendbility  deereasea  with  th« 
Inoreaae  tn  the  normal  angles.  The  relative  mfference  sensibUin 
looteHoa  much  more  between  15    and  SO  than  betw»en  30    and  Vr. 

GroQp  in.  of  O.  Ch.  comOsu  of  downwards  movementa  at  angM 
of  15^',  W'  and  6C  at  a  rate  of  fortv  t>catB  of  the  metronome  in  tbe 
ndoute.  The  variations  follow  in  their  aize  thoae  of  the  norasl 
serlec  AtSO^'Uierc  is  an  overraluatioa  of  M\  At  15^  and  Vt 
thera  la  an  ondert-aloation  of  .07  ,  and  an  ovcrvaloation  of  l.»' 
respeetively.  The  valnationa  at  15  and  SO-  are  nearlv  correct 
Taraationa.  Tbe  threabolda  do  not  varj-  relatively  aa  do  tfic  normal 
uuAm.  At  16-,  30-  and  80=  tbey  are  reapeoUvejT  1,00  ,  .«3  and 
tAr;  whila  thm  abaotota  dUferenee  •andlbUltv'  la  smaller  at  w' 
than  at  W.  This  last  U  aomewhat  leaa  than  at  »■.  On  the  con- 
traxT,  tbe  rektlve  dlflerrncr  scnsiblU^  la  finer  at  00^  than  at  Sir'. 
and  finer  at  30  tban  at  lA  .  The  dUTereaea  between  these  two 
nowever,  tUnete«n  timee  greater  tban  that  between  the  Or* 
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p  IV.  baa  normal  aii(fle8  of  W,  W  a.n[]  BO \  The  movementa 
w«r«  qait«  siinUar  to  those  in  the  above  groop  apart  from  a  change 
la  the  rate  of  forty  beats  of  the  metronome  t-o  that  of  120.  A  show* 
an  ovflrraltutlon  of  .21  and  .37  at  IS  and  60  ,  and  an  undervaltia- 
tkiDOt.lS^atSO'^.     Ar  gives  threeholdA  ol  1.20  ,  1.00^  and  3.00-  at 

ir 
16'',  »  and  W ,  ood  — p  shows  a  higher  relative  diflorence  aenai- 

bUi^  at  S0^~  than  at  16   and  60  .    Tho  rfrlative  difl«r«nce  senaibility 
Bn«r  ftt  30^'  In  group  EU.  than  in  group  I\'. 


i 


VoJiialioiM  (^  POMtive  a*  Comporta  with  Adim  Movcntenta. 


With  O.  R.  poMlTO  morcmoots,  as  well  aa  active,  for  the  porposo 
at  oonparins  tfaenn  with  the  active,  were  made  in  the  upwards 
<lnotloD  tutoer  but  towards  the  horizontal  plane.  The  norma] 
u|lMwere  15-  and  the  rateu  forty  (group  I.)  and  ISO  (group  TX.) 
haila  of  the  metronome  in  the  minute.  The  variations  of  both 
Donpa  are  not  large.  In  group  I.  they  vary  between  .32-  and  .44'-'. 
ucroop  II.  between  .29-  and  .69'-  A  uliows  that  the  valuations  on 
IW  whole  ore  tlner  with  the  passive  than  with  the  active  move- 
Mnta.  In  the  firat  there  was  an  ovorvaloation  of  only  .05"  for 
imp  I.  and  of  .03  for  Kfi^up  II.,  nhile  for  the  Ijiat  there  were  under- 
nJoatioiu  of  .33  and  .'3&  \  The  threaholds  in  ^oup  II.  are  nearlv 
tjul  forth«aetiv«  and  passive  movcnienta,  namely,  1.48-  and  lAl'. 
note  in  group  I.  are  not  nearly  so  much  like  one  another, 
due  the  VBlaea  are  1.40  and  1.H6-. '  The  abuolute  difference  sensi- 
KU^  Is  finer  at  the  slower  rate  ror  the  iiotivt^  than  for  tho  paaeive 
Mies,  and  tor  the  quicker  rate  than  for  the  opposite.  The  con- 
Mntaixe  of  the  threaholda  with  O.  R.  are  probably  dependent  on 
lbs  want  of  jiraitSce,  or  on  lila  want  of  seiwlbiliti,-  for  motion 
MRHtlona.  The  relative  difference  aenalbllity  yields  like  results  to 
Ibaaeof  the  abaoluta.  While  now  we  have  ao  far  described  the 
tterenoes  between  actJve  and  uoesivn  motions,  yet  wn  can  now 
IHT*  them  wide,  m  they  are  so  limited.  They  Ber\'v  only  to  show 
Inflseacea  of  the  rate  of  movement, 

■  Tike  lUUUiona  of  Changes  in  the  Rate  of  Movement. 

K So  far  we  have  conaldered  tliene  experiments  on  the  whole  wlth- 
MtrMpeet  to  changes  in  the  rates,  which  arise  within  the  groups 
^Kmaeivea.  AU  the  posslblo  ratoa  to  be  found  are  as  follows: 
^^  In  IJSOaec.  ^  1"  in  .10  sec.,  15-  in  .60  sec.  =  1-  in  .033  aec,  30  In 
UOaec.  '  1'  In  .OS  aec,  30'  in  .60  eec.  -  1-  in  .016  see,  60  in  1.60 
Wc.  =  1'  In  .Ot5  aec,  W  la  .50  sec.  =  1  Ln  .008  sec,  60"  in  3.00  sec. 
-  1  In  .06  sec.  If  the  metronome  beats  forty  times  in  the  minute, 
••efa  interval  is  e<jual  tol.60aee.;  If  ISO,  .50  se«.,  and  If  twenty  time*, 
UOmc.  Applying  these  Agtires  to  the  groupx  we  have  deacrtb«d, 
*•  find  that  in  each  scries  the  rate  inoreaaea  at  15^,  30^  and  60'  la  • 
■Kunetrloal  progreBalon  of  one-half.  One  group  of  motions  with 
W-,  39-  and  60  aa  normal  anglea  and  a  rate  of  fortv  beatA  In  the 
tinpUee  relative  rates  of  for  15  ,  30'  and  90' ,  i'  ic  .100  aec, 
■BC.  and  1''  In  .026.  Now  thewt  increase  in  tne  relation  of  a 
ical  progression  of  one-half  to  one  another.  Where  the 
nomo  Dcata  130  time's  in  the  minute,  the  corretipondinK  rela- 
ratee  are  V  in  .03  sec.,  1  in  ,016  sec,  1"  in  .0<^  soc.  These 
■aadtoone  another  in  the  relation  of  a  geometrical  progression 
Moa«-balt.  I  presuppose  here  that  if  the  metronome  beats  forty 
tetaa  minnte,  the  movfimento  last  the  h^ngth  of  lime  between  the 
IM  beate.    If  this  is  not  exactly  so,  still  the  variatioaa  from  this  at 
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15  ,  30^  and  90P  is  nearly  mllbe  In  each  oaae  and  very  iiRtU,  ni 
moreover  thoM)  relittlve  rsteinbow  the  exact  duMtion  of  tli«  novt- 
Dente. 

On  the  BtUtUon  Mwven  Stimvli  and  Differmct  SensMUtg. 

TbealsMOf  tbenorroal  an^lM  themwlvea  bear  bo  one  aaotberthft 
relation  of  a  iceomelHt^l  progrenion  ofone-kaU,  and  thorateitln 
bear  the  same  relation  tooneoootbor.  This  Is  tme,  also,  althmif^te 
daratioQ  of  moremeata  for  the  different  norma)  ooelee  Tenulnatbt 
aame.  If  ir«  oonctder  the  slie  of  theee  anclea,  mtb  the  ratei  of 
movenent  oaitimnli,  then  ve  have  In  each  gronp,  conaidered  atMV*. 
thM*  sttmttli,  which  boar  to  one  anuther  tho  relations  of  parta  ot  i 
Beometrical  progression.  Now,  Weber's  law  anya  that  in  order  la 
let  the  rate  of  movement  increaae  In  an  arithmetical  progression, 
the  stimuli  must  Im^reriM   in  a  geometrioal  progression.     Of  tbi 


■to     , 


vahie  to  the  tens  of  thouaanda, 
oot  reckoning  oat 


i 


eight  groups  of  O.  K.  there  are  only  foar  where  this  law  holda 
projiiuatoly,  namely.  In  groupa  m.,  IV.,  VTI.  and  VTII.     In  all  .». 
groupe  the  direction  la  towaroa  the  noHEOnt«l  plane;  ITI.   and  IV. 
npwarda,  from  be-low,  towards  the  horizontal  plajio;  V[I.  and  VUI. 
downwards  from  above,  towards  the  same.     Aa  oieaBurv  of  Ui* 

aenriblllty  I  have  taken  -;-.  When  one  reckons  out  this  eenalbiUlT 

It  is  nuffloiently  approximate  witli 

2         .    The  valaea  obtained   by  this  laal 

vary  only  five  to  ten  thooaand  parte  from  those  obtained  by  th* 

~.    In  group  IIL,  O.  K^  the  diiferenoe  aenalbiUty  for  15°,  30- 

60*  rMpcctively,  In  r«pre«ented  by  226,  160  and  lOS.  The  dlffe: 
are,  tberefore,'8uniiL'i»>ntly  appruximiit*'  to  an  arithmetical  mean 
SO.  In  group  Iv.  the  arithmetical  mean  Is  about  57.  in  groap 
about  60,  in  KTOup  Vni.  about  A6.  In  theite  four  groupa  n^ber^ 
taw  nppt^itre  U>  hold.  In  ihta  oilier  four  groups  of  0.  K.  the  chaagw 
in  seDaibility  do  not  follow  any  distinct  law.  In  group  1.  the  eensi- 
bUlty  at  60^  is  nearly  three  timee  flner  than  at  1S°,  while  the  cUtfar- 
eooe  between  that  at  30-  andtio  la  nearly  foar  ttmee  greater  than  that 
of  the  same  betwf^on  15°  and  30-'.  Thin' diffnr<inco  might  eaallyoome 
about  through  habituHl  muvvmoiite  in  thie  direction  anduractice. 
In  gronp  II.  the  sensibility  is  in  general  not  great.     That  It  ft 

riAlBt  at  16  than  at  30  cnn  be  explained  through  hahft.  In  geotip 
the  Hmall  aensibility  nt  dO  prevents  Weber's  law  from  h^og 
applicable  to  the  rcButta.  These  motiona  at  60°  are  uiicustomaTy. 
In  group  VI.  the  difference  senalbiUty  \h  finer  at  30-  than  at  lA  aod 
60°.  I  see  no  explanation  of  the  vaHutiuns  in  the  sensibiUiv  In  tUa 
groap.  Iq  the  oruinnxy  movvmonts  which  ono  makes,  the  dlreetioa 
la  towards  the  horizontal  plane.  Ooldscheider'  baa  sbowo  Uiat 
sennationA  of  l&caUtv6xlatDV  which  one  can  recognise  the  place 
where  the  arm  ia  hpld.  In  the  ordinary  movamenta  towards  the 
horizontal  plane,  theau  senKiitiuiui  of  loojtllty  are  better  developed. 
The  moro  regular  BensiblUty  for  diflerent  dlatancea  in  motion 
toward!)  thi8  plane  can  be  intluenoed  through  thla.  Only  In  groap 
in.  of  O.  C.  is  there  any  appruiimiitP  application  of  Weber's  law. 
The  difference  between  the  values  for  seusihillty  at  16*^  and  30  ia 
163,  between  those  at  30  and  60-,  107,  an  approximate  arithmetiotl 
moan  of  145.  In  group  TV,  the  sensibility  la  throagtinut  not  fine. 
That  at  15- appears,  howovcr,  to  be  finer  than  that  of  the  same 

'"  Uetnr  dan  UuBKcUlaa.'    Dti  Buit&AjrinouJ'*  Arwliiv,  IMi  «i*l  ikppoaJlx. 
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obeerver  forothftrdlreoticniB  and  rates  of  movement.  The  Vdry 
[miJl  Mnslbility  which  O.  C.  shows  in  corapnrisoD  with  O.  K. 
IthroDghoat  is  worthy  of  attcntloQ.  The  differencea  between  tha 
^•mululiUM  afc  16°  and  30  and  30°  and  60-,  in  groupn  I.  and  II.  of 
O.C.,  are  pecnUor,  In  so  far  lut  in  both  oaaes  the  differeuce  betw«eii 
lh<^  flrwt  two  U  much  liner  than  that  between  the  last  two.  Betw««a 
90'  and  W^,  in  groupl.,  the  sensibility  ittoreaBeB2.*9tlRn;8  murethao 
between  15  and  M ',  and  in  group  11.3.48,  times.  With  O.  Cb. 
Weber'a  lawdoos  not  liotd  at  nil.  In  group  1.  the  difference  b«- 
tween  1&  and  30^'  is  4  6  greater  than  that  between  30"^  and  60^, 
and  in  group  tl-  i^'ne  times.  It  appears  in  groupa  I.  and  11.  of  0.  C. 
and  O.  t'h.,  that  whilii  Weh^r's  law  does  not  hofd,  a  law  of  another 
Idnd  holds.  Ttiis  appears  to  be  dependent  on  the  rate  of  movement 
In  0O  far  ae  the  tdpliog  of  the  rate  of  movement  doubles  the  rela- 
tion of  the  differences  In  the  aenslbllity  of  either  of  the  obserrera. 
la  the  case  of  tlie  first  obeerver  9  is  twice  ob  great  as  4.S,  and  In  that 
of  the  last,  3.4S  is  14  times  &a  great  aa  2.20.  This  donbllng  of  the 
Mlatioai  of  the  differences  to  one  another  is  accompanied  bv  a 
triple  Increaaa  in  Che  rates  of  movement  for  both  observerB.  For 
15,30-  and  $0°  the  rates  are  respectively— in  group  I.,  l' Id  .li 
tsc.,  1°  In  .05  sec.  and  1°  in  .025  sec.,  and  in  group  II.,  1*  in  .033 
Kc,  V  In  .016  aec.  and  1-  in  .008  sec.  The  gronps  of  O.  K.,  where 
tiie  deviationa  from  Weber's  law  are  found,  namely,  I.,  11., 
TV.  and  VI.,  corrcBpond  to  these  groups.  The  differenoes  in 
l]i««e  gronpa  agree,  however,  only  partly  with  the  resnlta 
of  0.  C.  ana  O.  Cb.  In  croup  III.  i  la  twice  as  great  aa  2  Id 
ip  I.^the  relative  values  for  the  relation  of  the  differenoee). 
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roup  VI, ,  however,  Tieldfl  no  value  to  be  compared  with  t  in  group 
y.  Serlea  III.  and  IV.  of  O.  Ch.  allow  of  no  application  of  Weber's 
Uw  which  tb«»  eorreapondine  groups  of  O.  K.  show.  The  very  fine 
4Ut«reoce  sensibility  at  30"^,  In  comparison  with  that  at  16'^  and  60°, 
•zpfadBa  this  partly.  It  appears,  then,  that  movement*  towards  the 
torizontal  plane,  aa,  *j;.,  m^  IV.,  VII.  and  VIII  of  O.  R.,  III.  and  IV. 
•f  O-  C.  and  III.  and  TV.  of  O.  Ch.,  with  exceptions,  follow  Weber'a 
law,  while  Buch  as  have  a  direction  of  movement  awav  from  the 
koricoDtal  plane,  a.t,c.!;.,  groups  I.,  II.,  V.  and  VI. of  O.  K.,I.nnidn. 
tt  0.  C.  ana  0.  Ch..  ^v«  greater  differences  of  diflcroncu  sonaiblU^ 
kMir««D  W  umI  W"  and  30  and  W)°  than  Weber'e  Uw  presuppoms. 
TIm  peculiarfUee  In  the  different  kinds  of  movenientd,  then,  are 
teptodvat  u  well  on  the  normal  lengths  ae  on  the  rates  of  move- 
Bvnt,  and  thee*  latter  are  probably  influenced  by  the  direction  of 
Bovemeot. 

Th<  RelationM  of  th£   rafuaCion  lo  One  ytnoUurr. 

Tbe  table  given  on  page  402  ehowa  the  valnes  for  A.  (or  the  dlffer- 
aotdlt««tloneandsroupBof  O.  £.,  O.  O.  and  O.  Ch.  I.  to  IV.  show 
H  lor  motto na  which  were  made  under  the  horluontal  plane,  and  V. 
lo  Vin.  for  such  aa  were  above  the  exin«>,  a  and  b  repn-seut  rales  of 
rwpectJvely  forty  and  120  boats  of  the  metronome  in  the  minate.  U 
■M  I)  show  whether  the    movements  were  up  or  down.      The 

ribols  minus  and  jtlus,  when  they  are  enclosed  In  briu^kels, 
IT  wbcther  there  was  an  over  or  under^-BluatIon.  When 
the  plus  and  minus  stand  outside  of  these,  they  show  tbe 
relative  valuations  of  the  three  normal  anfcles,  Ifi'^,  30"  and 
W,  to  one  another,  The  values  for  the  three  normal  angles 
■r«  given  from  left  to  right  for  angles  of  IS'-,  30-*  and  80^  in  each 
dtanam.  I.,  III.,  V.  and  VII.  are  upwards  movements,  II.,  IV.,  VI, 
Ma  Vni.  downwards. 
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UmIt  pscoUu-  loTcrse  chan{[«B  in  the  volnaUoiu.  In  groapt  V.  and 
VI.  th«  angles  are  less  valued  thua  at  SV  ,  wb«r«  th«  slow  rat*  of 
Bi«vem«tit  is  used,  Where  the  quick  rat«  isiiMd  th«  nvene  I* 
tTO«.  In  group  VII..  nt  the  hIow  rate,  the  smaller  aarlM  are  higher 
tbIuw]  thfto  Are  the  Inrger,  and  nt  thn  quicker  rata  tne  opposft*  t» 
troe.  Qroap  VIII.  shows  that  th«  anelvs  nt  16  and  SO"  are  higher 
valued  at  the  Blow  rate  of  movement  than  those  at  30  ,  and  at  the 
quicker  rate  lem  valued  at  IG""  and  W^  than  at  30-. 

rtc  Sttadinet  of  fie  Modona. 
Tbe  downwards  movements  appear  on  the  whole  to  be  valued 
Itb  1«M  c«natQty  than  the  upwards.  Tbe  average  of  alt  the 
iations  of  the  groups  of  the  latt«r  for  O.  C.  ia  .62-,  and 
be  sane  of  the  downwards  ,795*^.  The  average  of  all  the 
onoer  of  O.  K.  under  the  horizontal  plane  is  .400»'^,  tbe  same  of 
le  latter  .SM  .  Above  the  horiiontal  plane  the  correti ponding 
I  are  .35'  and  AO".  The jrruwpK  of  O.  Ch.  give  an  opposite  re- 
•  In  n  far  as  the  avcrseo  oi  the  varistloDB  of  the  upwards  mo* 
>naU1.14  and  that  of  tTiedownwardii  .E3°.  It  laworlbyof  remark 
tlukt  tbe  upwarda  mo%'«m*?ntii  of  tliin  obei«r\'i.-r  were  leva  axact  where 
Ui*  rata  was  slow  than  wh«r<)  it  wm  quiclc  as  the  variations  of  the 
former  ranged  between  1.02°  and  2.64'-,  ana  those  of  the  latter  be- 
tween M"  and  J&°.  In  so  tar  as  the  average  of  the  varlaCiona  was 
.46-  at  the  slower  rate  and  .59  at  tlie  quicker  of  the  downwards 
movi^mente,  the  reverse  holds  true  in  regard  to  them.  This  ob- 
server ooolo  only  with  difficulty  execute  tlie  larger  normal  angles 
at  the  quicker  rate  for  experlnieiital  purijoses,  and  his  motions 
^pear  more  as  reflexes  than  ue  regulated  movements. 

Table  IV. 


u. 

D. 

a 
b 
a 
b 

15" 

30^ 

60" 

a 

W 

80» 

Wf 

I.  c. 

613 

430 

328 

n.  0. 

S19 

281 

-C-) 

IM 

+C+) 

416 

446 

S93 

b 

833 

366 

+  (+) 

3t9 

m.  K. 

22S 

+(  +  ) 

160 

106 

+  f+) 

IV.  K. 

a 
b 

2B0 

+C+) 

240 

208 

2B0 

361 

31« 

V.  Ch. 

a 

700 

2S3 
670 

141 

-C-) 
626 

+C+) 

lee 

198 

VI.  Ch. 

« 

660 

146 

Ml 

b 

9a« 

b 

80S 

333 

600 

vn.K. 

a 
b 

U6 

196 

-c-> 

738 
4-C+> 

vrn.  K. 

a 
b 

246 

+C+) 

176 

136 

873 

zos 

+C-) 

186 
-(-3 

136 

Id  tables  similar  to  the  above  I  have  put  in  the  values  for  the 
telativo  difference  sensibility.  In  groups  II>.  Ill,  Vl.,  VIII,  and  V., 
and  for  the  moet  part  also  in  groups  I.  and  VII.,  it  appears  that  th* 
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moTement*  ire  execntec)  vtth  flB«r  dIlTer«iioe  MoitbUitj  at  Uw  ilovi 
raM  tluo  at Um  quick.    In  ho  ru-iui  the  reUUT«ly  smaller raCetauj 
group  accompanfaii  tko  fcrvatcr  anglen,  it  vootd  bedeelrabletocoffl- 
pletfl  iheaa  sroopB  »o  that  all  the  oormal  angles  voold  have  UaI 
same  rat«  of  movemeat.  i 

I  have  (ximi^lvtcd  two  other  groups  bolow  the  hoiizootal  plai»- 
on«  upwftTds,  group  II.,  and  od«  downwards groap  I., — inwtuctatbsj 
rate  xra«  kept  relatively  the  same  (or  14",  30»  and  80",  namely  l' ' 
.033  seconds.    For  this  purpose  the  metronome  baat  at  Ifi-^  120 1 ' 
aminote,  at30~  sixty  times  and  at  60- thirty  times.  TheO.  Uickawv' 
at  first  0oin«wbst  «xwolB«d,  and  arterwaroB  four  series  of  upwirdi 
and  fonr  series  of  downwards  movements  In  the  order  of  experi- 
mentation were  varlcil  alt^rnHtnb'  with  one  another.   Those  fortk* 
porpotw  of  cxvrvbt;  wvru  in  the  downwards  direction,  and  coosisUd 
In  right  scrlee  at  rcepecUvoly  tC-,  30°  and  00°.    These  ei^t  ttAttt 
I  have  reckoned  out  with  lb«  laai  four  Bliailar  series,  beoaose  botlj 
the  four  series  and  the  combined  twelve  serle*  show  similar  dsvla-f 
tions  from  the  four  seriee  of  upwards  movemente. 

A  verj-  distinct  difference  between  the  Teeolta  of  groups  1.  and  ] 

Is  present.  In  so  far  as  .:^  Nhowfl  that  a  general  overvalnation  of  f 

apwsrds   movemento  luid  under  valuation  of  the  downwards  U 

plac«.    From  this  and  from  the  other  obserTers  tt  U  to  be  wanniai^ 

that  the  direction  of  the  valuation  U  dependent  on  the  obeerver. 

Ar  J 

In  groap  I.  Ar  and  —  show  that  Increasing  the  tiie  of  the  nonod 

angles  csiuea  the  absolute  difference  aenetbillty  to  decrease  tafl 
the  relative  to  lnpr«a««.    A   shows  also  that  this  Increaee  allfl 
oansoe  the  viiluntion  to  bv   more  correct.     The  variations  varlM^ 
between  .2S^  and  .&!'  aud  gradually  increased  with  the  Incrasse  In 
the  normal  angles.    Tlie  dlffereuoe  between  the  relative  differeiMe 

.ir 
sansiblUty,  as  shown  by  —  at  15^  and  30^,  is  1.B  times  that  sbowa 

at  ao^  and  W>. 
Group  11.  of  O.  H.  Is  the  reverse  of  group  I.  in  to  far  as  ^^  and ' 

show  that  increasing  the  angles  decreases  the  absolute  dlllereii 
sensibility,  but  increases  the  relative.    This  holds  for  angle*  of 
and  00°.     At  30^,  however,  the   absolute  dlfTerenoe  aensibUity,  i 

At 
shown  by  —  ,  hi  finer  than  at  60'.    The  valaee  of  A  do  not 

much  from  one  another.    The  vnrlntione  Vr^  and  Vrg  vary  bet 
.13°  and  .02°  and  increase  with  the  increase  in  the  normal  lengtl 
The  relative  difference  Henslbllltv  ts  much  smaller  at  16^  than  at !, 
and  60' .    Both  serlea  I.  and  II.  mIiow,  then,  that  the  increaee  in  11 
rates  with  increase  in  tha  normal  angles  produces  no  great  infloei 

upon  the  Increases  in  the  relative  senaibiUty  as  shown  by—  . 
Sense  of  LocntUy. 

I  have  called  attention  to  seosaUons  ot  iMtality  for  the  arm.  O. 
0.  baa  ob8«5rv«d  this  further  in  so  far  aa  in  hU  upwards  movements 
the  starting  painte  instead  of  the  end  points  were  vuried.  Hv 
recognlEcd  the  changing  of  tbe  ant^les  in  a  series  by  the  change  in 
the  height  to  which  ne  niuttt  raise  or  lower  bis  arm  In  order  to  reacia 
the  storting  poiute.  One  Bcrlea  of  group  VII.  of  0.  K.  was  executed 
in  which  the  starting  point  instead  ot  the  end  point  was  varied- 
The  valuation  and  tn«  threshold  values  arc  about  the  same  as  ti» 
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i  resularl}'  executed  aerlee.  Prom  tKia  it  appears  that  th«  difter- 
•Doe  ID  the  valofttluii  It)  not  Inrge.  It  apjiean,  nevertheless,  that 
hare  an  apparently  fniJtfal  Held  for  Investigation  on  the  neiute  of 
locality'  by  the  method  of  just  perceptible  change,  la  op«ii.  If  a 
heiKht  la  tak^n  an  iitirtti.il  starting  poii;t  ntid  the  ihrL'stiotils  above 
and  beluw  dctvnnincd,  values  of  the  difTerence  evnBlbillty  Id  the 
■eu^e  of  locality  noald  be  obtained.  The  valoee  of  the  average  of 
the  beighte  of  the  Btartlne  pointe  in  my  Bret  experimente  could aiao 
be  very  easily  used  here,  In  no  tar  a«  they  »how  the  average  vaiiH- 
tloiu  of  the  Individual  raluatioaa  of  the  heighta  of  any  aasumed 
■tMrtios  point. 

TTw  reavlU  of  thf*t  angU  methcd  txpvimenU  by  (A«  method  of  Jittt 
perMpHUe  eflanpe  are: 

I.    Tbe  absolute  dltTerence  senBibiUty  aa  determined  by  ^r  tor 
'16°,  30-,  W-  1«  greater  at  the  slower  rateof  forlvheawof  the  metro- 
Dome  a  mlDDte  than  at  the  quicker  rate  of  120  D«ata. 

3.  This  abaolat«  difference  Benaibillty  varies  wltb  the  obaenrert 
and  vith  the  ^ae  of  the  normal  anglen. 

8.  At  30-  and  60   It  Ls  with  few  exceptiona  smaller  than  at  U". 

Ar 

4.  Tb«  relative  difference  sensibility  as  shovn  by -—  1b  mooh  finer 

'  Bt  the  Inj-ger  normal  ancles.      For  motions  which  ore  directed 

/towards  tbe    horizontal  plane,  Weber'a  law  holda   approximately. 

For  ench  as  are  dirt<cted  uway  from  it,  tbe  increaee  In  the  relative 

dUIerence  eenslbillty  with  ]iicTea««  in  the  normal  anglee  is  much 

gMftter  thnn  shown  by  W«l>er'e  law. 

fi.  By  proper  uae  of  different  rates  it  ia  posBible  for  different 
oboerveni  to  execute  correctly,  at^cording  to  the  valuei  given  by  C^, 
movexnente  at  all  normal  lengths. 

6.  The  absolnte  difference  senilbllKy  aa  shown  by  Ar  U  finer  at 
qaldker  rates  of  movemeDt  than  that  at  slower,  where  the  motion* 
are  opwardf*  towards  the  horlsont&l  plane. 

T.  "nM  diSerence  beWeen  the  thresholds  for  motions  above  and 
■nd4r  Uie  boriaontal  plane  is  not  large  for  tiie  bume  obeerver. 

$.  Where  chADges  in  the  size  of  the  oormnl  angle*  and  in  the 
rataa  take  place,  the  changes  in  the  flret  prodnce  the  greatest 
Ittflaanee. 

9.  The  steadiness  in  the  valuations  la  dependent  on  the  observer. 
In  the  caaa  of  moitt  obgervera,  valiiatioiia  of  Uowuwarda  movement* 
■re  lea*  ateady  than  are  those  of  upwards. 
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Two  Pou€T8  IN  Reaction- TiifB  £xf£bui£mtatiok. 


We  wippftfto  th«t  tvitry  pttroholo^et  hope*  to  win  somethiitK  toe 
pin/eholo^  from  experiments  made  apon  the  almple  reaction -nmc. 
The  wimple  reaction  U  the  einet  type  of  a  voluntiUT  aocfon,  sad  iu 
atudy  KhviiLil  throw  lijrht  uiioii  thf  |>roc«>Meit  involved  Id  tbU.    At 

[treseDt,  however,  but  little  Ims  beieo  dona  towarda  a  pqrolioloflMt 
Dt«rt}relaiion  of  reaction  reoalta,  despite  the  great  eztont  of  nt^ 
tion'iituratiire  ami  the  mann  of  publlnfied  flfcures.  Indeed,  Lang^ 
dietlncUoa  of  the  nooBoriul  and  muBculnr  rorms— -which  has  aroooed 
so  macb  controversy— and  Martios'  sappleoientinic  of  it  hj  tbe 
introducLica  of  a  third  (c«ntrui}  fi>nn,  have  coosUtuied  almost  ez- 
clndvely  the  bMis  upon  which  p«vcholoaicnl  ditcnseioD  hae  resMd. 
In  the  present  paper,  two  questions  wnl  be  treated  :  that  of  tbe 
value  of  subjective  (Introspective)  control  ot  the  dimple  reoctaon- 
•xp»rimei)t,  and  that  of  the  canctillng-oni  of  refractor}'  figures. 
We  shall  endeavor  to  deal  with  eaob  from  the  peyoholoG^cal  poiitt 
or  view. 

(i)  What  1b  fhe  value  of  Introapectlve  control  of  iht*  duration  of 
a  re&oUon  ?  Marllun  lucribee  n  oonsiderablc  diigruo  of  importancs 
to  it,  though  admitting  that  Introepectioa  Is  not  adequate  to  the 
exact  estimation  of  Siorunynvrrlht.'  But  the  uueation  is  not  tbsl 
of  whether  ictroeprvtion  can  dvt«rmina  thv  rvUtiva  daratlona  of 
renr.tionA  of  Itt)  ^  nnd  l.'!OiT--tQ  tnko  an  cxtrrnne  Inetatioe  trotn 
Martius'— but  rather  this:  can  Belf-observntion  place  a  gtven  ei- 
peiriment  onder  the  rubrics,  '' condltiona  i^ood,  Inatntonone  fol- 
lowed," and  "conditions  bad,"  or  "iniitniotJons  not  foUoved," 
with  such  accuracr,  that  Ita  verdict  sufflcee  at  once  to  adnvit  IM 
experimental  reHiiIt  to,  or  exclude  It  from  the  dnratloiiB  employed 
by  the  exprrlmenter  la  avera^njc^  The  mean  vnriation  of  the 
simple  senBortiil  reBotioo^.  g.,  may  normally  amount.  In  certain 
eeosedeparbmente,  t>o409.  Doea  8«U-obser\'aUon  reject tlmee,  wbicb. 
if  inoluded  lit  tbe  Anal  oaloolutioii,  would  raitte  the  mean  varlatlos 
above  that  normal  magnitude?  We  wish  again  to  empbaidM 
tbe  fact  that  it  Is  (or  this  qneetion  a  uatt«r  of  IsdlfTerenco  wbetlief 

'V\m-t  die  iniuknlKn  Rekctlon  unJ  ille  Aufii)«rkniiilii>lt.      PhV.  StM^,  TL  SO>  IM-ti 
aw-A;  IDT:  X»-)0;  214:  Sit.    Dr   BIIm  curloiuly  makM  Uftrtlua'  nculla  wulrsir  n 
tiM.    ^lud(M  /rom  Vu  rat4  rtytfioUigicai  Laborotort,  IKOS,  p.  ML 
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MB  esaotSy  eatimste  time-periods  of  100-300  n.  or  not.  XVo 
■aw  now  oar  objective  tlme-Dorm«;  we  can  eneck  our  own 
F«spe*teientflbj'  reference  to  thotte  norms:  w»  cnn  paes  from  the 
I  iuTWUgAtion  of  the  "lime"  of  ntaciion  U)  further  iDvealigntlon, 
1  It  to,  tli«pefore,  not  enough  to  stale — or  to  prove — that  "  the  mind 
I  to  onnble  to  Hccurat«ly  ectlmate  Hmall  dlvUioiuof  time  under  the 
iBKMC  favorable  cundiUons."'  The  "mind"  works  througfa  the 
der  TTteUelementc  dcs  cinsciTien.  Reactionetxrrgun^u, 
9T  ptj/dtitchtrr  .V<i(*ir  iet,'  So  Ihat^t-o  realal«  once  iDoro — 
3lom  runs:  Is  thitt  reproduction  galHclently  kccorate  to 
»«  A  control  of  the  Adrnmitinn  or  relection  of  the  eiogle  «z- 
Botal  result  in  the  expenm«i]t!(]  tahles  ? 
Dr.  BUM  Anda  that  Introspection  is  "of  great  value  in  <>>8tiniAting 
tbe  eencral  conditions  of  an  experinient  aud  showing  the  Influenoes 
'Wtil«li  ftfFect  the  results,"  thoueh  It  is  "  not  to  be  trusted  In  srU- 
matanit  the  result*  themselves,'^  aince  oar  time -estimation  la  not 
JHiSlciently  EKXurHte.  It  U  clear,  we  think,  from  whiit  biutbeen 
[Mid  above,  that  the  Thiiter  ban  miB«(>  pre  bended  bhr  function  and 
'  manner- of- working  ol  introspection  in  this  particular  caKe..  He 
'  oootinoM:  "  Its  (the  inind^»  i  judgmeut  ia  particularly  liable  to  be 
l|ffect«d  by  th6  conditions  of  th^  rrfaction.  lUt  report  is  what  it 
'  ttdnka  ought  to  lx>,  mthor  than  what  ii  nctunlly  tteds."  But  thia  is 
«hr  a  charging  of  the  "mind"  with  liability  to  autosnggestlon 
AluUUunff;'  and  these  are  "oondtant  errors"  In  all  pgyobo- 
[loeliosl  «xpeiiia«nt»lion,  the  end  of  which  Im  the  recording  of  a 
l|ii3ipDent.'  So  far,  therefore,  a  clear  case  against  lntix>spectioa 
fMM  bardly  been  roaide  out.' 

The  Eaaue  cnn  only  be  decidt^d  hy  apjieal  to  experimentation. 
And  we  believe  that,  bore  n6  I'lsirwhcrc,  strict  rvgard  must  be  had 
to  the  aensorial  muscular  dlQereuco.  ExperinientB  wbicb  were 
wricd  out  at  the  Lelprig  Institute,'  and  others  which  have  been 
aade  at  Cornell,'  point,  as  It  Hecms,  convincingly  to  thin  conclusioi). 
Isaaota  case  the  obMrver,  i8o]At«d  in  Lang'o's  way.  waa  given 
'  puudJ  and  paper,  and  required  to  note  down  after  every  expert* 
■•Dt  his  opinion  aa  to  the  validity  ot  that  experiment.  The 
iqJitDctiOD  waa  to  the  followinK  effect:  "  Mark  all  accidental 
lonreea  of  disturbance  (stray  Bounda,  entranco  of  sudden  light, 
'catching'  of  the  attention  by  objeetamilie  rooui,  etc.),  and  state, 
•sexpliatly  aa  IK^asilllt?,  wheth^ryou  have  reacted  asyou  have  been 
directed  t  following  aJl  instructions  aato  attention  to  signal,  restlDg 
of  flayer  on  key,  pooiliou  of  head  and  body,  direction  of  the  atten- 
UOB  milng  the  experiment,  et«.)-"  Some  reagents  tended  very 
jBfteklj  toooofine  thomMfllvnHtoauch  noteeaa  "quick,"  "slow,"  bnt 
oto  nwmpt  to  estinut«  the  r«iact!on  in  terms  of  time  waa  dis- 
wnnnd.  It  being  pointed  out  that  the  times  were  not  by  any 
■aana  ao  Importantaa  tbe  qualitative  self- analysis,  in  wbicb  intro- 
■paeUon  (InUarUos'  Moas)  romishsd  a  training.  Bctweien  ezperi- 
nant  and  experiment  there  was  allowed  to  elupsv  a  timo  sufBcient 
lOr  the  "settllnR-down  of  the  mind"  to  a  new  esaay,  unblaaed 
(txc«pi  forcon«tanl  inSuencea)  by  those  wbiob  had  preceded. 

'— <./r— ■  am  Tmla  Ave*.  La».,  L  e.   Tb*  nsMJoent  Is  MOBctoDtlr  •lansa.  u  oUwr 

'  Ami.  Shti.,  VI.  Hi. 

•Par  «ycti  tf.  EUpa.  QmndrU*.  pp.  M.  4TB;  «. 

*te  Bl  M  a  POslyM  Is  Ufeaa  t>j  Dr.  BlbH  vhicb  Kconl*  mora  DMCly  wtik  aitf  evn 
•«  MMk  oaatedb  ta  rMoadbd ' 


■irlMKitlicliaa*'  sad  Um  "  smrlHSBlUdMa 


I  with  tbst  of  p.  aa. 
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WATASJIBB  : 


Wa  nib}oin  two    mtolmmn    UblM. 
" ptod,"  :-•' •hon,'- 1,=  " long." 

Tabui  I. 

Dvo.  8,  lasi.  Reagent  Wn. 
Senaorlal.  LiEht-Hllmulaa. 
OnUoftiT  key.    Uait  -  1 '. 


4Wl0oL 

aUiprffab. 

MS  0.  or  f. 

MSff. 

9410. 
M<  too*. 

cweMi. 

SSI  f. 

m  g.  or  a. 

ns  ff. 

221  t. 

S48  9. 

an  a. 

IMfititeb. 

M«ff. 

874  In  a.    | 

SIS  a. 

887  r.  ? 

414 1.  ; 

»*3  0. 

20a  a.    T 

311  g. 

904  0. 

880  0. 

381  0. 

848  0.  or  t. 

878  □.  or  ». 

887  0. 

S6S  a.  or  «. 

Sn  0. 

333  0. 

273  g. 

322  1 
420  too  t. 

385  g. 

[!| 


Tabu  U. 

DM.l,Un.  RMgert.  y*. 
SloMiOar.  Ugfat-atuMb*. 
OrdkoMtj  k«3r.  Unit  -  l«. 
2SSI. 


145  ff. 

IM  ff. 

214  •. 

rn 

19$  g. 

174  0. 

IHff. 

S»0. 

f!l 

1469. 

2M    r  T 

209  0. 

or  a, 

142  g. 

230  1. 

196  0. 

184  0. 

1W0. 

182  0. 

198  ff. 

181  0. 

139  0. 

or  I. 

112  0- 

146  0. 

124  0. 
908  I. 

801  0. 

■ 

808  0. 



[1] 


[1] 


ni 


Tab1«  I.  contains  thirtir-flve  avnaoriftl  es(Mrim«nU.'  Eleven  1 
these  were  rejected  by  the  reagent.'  H  we  ftireran  th«  remHinij 
twentyfoor  (.all  Uioao  in  the  record  of  which  the  Judgment  M 
oocunl,  we  oM«in  the  value  (311.8=  reduced)  308  a,  m.  t.  27^«| 
and  practically  the  Hame  tlme-ralue  resalte-Uwe  aamit  (I6)3T( 
the  only  caae  t»  which  the  obserrer'a  estimate  was  f 
Thio  wan  a  series  t»kea  early  in  the  reasenfa  coar»e  of  pnwt 
(Uie  eeneorial  Umo  finally  averaged  { redaced  ]  260  «. )  IqU 
noD  ifl  alraady  wholly  adequate  to  the  work  reqoiied  ot  it.' 


'  Thii.  >  pr«oMoa  — ri«a.  la  Iomv 
leoicih  for  tbn  Utiar  — w  U)  be  Wi-li 
w,  in  na.  afW-  vm.  m 


tliE  c»p«riiinui  ■!  i.rlw  pTDMr.    nalMM 
C/..  KnonK  <Xb«im.  Dr  BUm.  p.  t'. 


eipBrLoMiLUL 


JUwwaraiKXdaallDeiMmrith  ihr  <|iuiiutiTeeuur«»o(  UK  t wHoa'>iyw1mwi  l« 


dMaJL  motnlt  fMm  Hm  crptrl mental  rojordi  bIJ 

wUob  datannlaed  Um  rc&rwit'n  miiKinpnt    TbDucb  rttliMhia  lo  IneU.  nuk 
tlM  wouM  otilr  tM-r*  to  i>b« un  tbe  pr«*Qr  Ijcie  hjr  oTar>««IcUlac  tb«  taxt. 
liov«T«r,  npesi  tliat  Lhf  abhreriaLlaa*  In   Uie  C«ii  lId  not  alaad  fair  tlia»'; 
"I.  "  or  *'•.  "  In  (Jmply  ■»  tntitrmai^    [at  oipArtmaBtaa  «r  ecpaHdwaUr 
■lOBlltAilTT  JuditBpnc  or  luclgiD«DU  onMrcil  In  (bo  revoot**  pr«toa»l 


Wamtgr. 


SGAcrioN-nufi. 
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tile  n.  ebom  twADty-aeren  muacuJar  timen,  taken  froia  tbs 
IS  reagent.  &t  *  somewhat  lesa  advanced  iiUk«  of  practico. 
i«  exp«nin«iit«  foiled  altosnthcr;  nothlne  is  gaid  of  theee  in 
table.  I  The  timtj  of  this  ol>8orver  proved  ultimately  to  be 
Bdl  178.6  0,  m.  V.  19,S  n.  The  result  of  these  practice  experl- 
accordiiig  tohU  own  protocol,  would  tt»  (179,2  -  nnluced) 
(«.  m.  V.  31.3  n.  The  lenRtii  of  the  reaction -time  itself,  and  the 
luide  of  the  mean  vari&tion,  might  be  ascribed  to  deficiency 
of  practice;  and  thl»  explanation  would  bold,  hi  the  roueh.'  Ixiok- 
Ing  al  the  flgarea  in  detatt,  however,  we  see  at  once  that  the  fntra- 
ai«ctlve  crit«rioQ  is  not  valid.  Let  it  be  remembered  that  the 
^dgmeote  were  not  arrived  at  in  terms  of  the  time-valae  of  the 
lAoie  reaction -process,  bat  in  terms  of  fulfillment  or  non-tQlflU- 
'Siotof  experiraonlal  direction*  and  en tiditloiiH.  With  thi«stnndftrd 
•I  eooiparfBon  ( 4 )  and  1 5>  are  judged  as  long  and  short  respectively; 
(t)aaa  (lOj  judged  aa  good  (these  were  sensorial  reactlonii.  the 
Kigant  tending,  dnring  nla  then  atage  of  praotloe,  to  slip  uneou- 
Wtoaetjr  from  the  muscular  fonii  to  the  sensorial,  which  was  easier 
ibrUin);  (12)  judged  aa  short;  (aijasloog;  (2d)  as  long;  (26)  and 
T^aagood.  Introspection  is,  therefore,  as  Inadequate  aa  It  was 
itbe  former  instance  adequate. 

~ ;  Doav  be  urged  that  it  ts  unfair  to  make  theae  practice- experi- 

Bta  t^e  norm  ol  experiment  In  general.    The  objeotioa  doe«  not 

As  regarda  senaorial  tdmes,  the  Introspective  control  cer- 

Jv   improves,    but   can    improvn   only    little,    with  increased 

se;'  eo  that  Table  I.  is  a  stronger  witness  to  its  validity  tn 

}hem  than  a  Later^taken  experimental  series  would  be.     As 

la  muscular  tiniea,  the  iiitroM[>eotive  cuutrol  cannot  improve 

XBCtice;  iherc  is  nothing  prcai^nt  by  which  it  should  Improve. 
lerver  can  only  say:  right  or  wrong,  in  this  direction  or  In 
Now,  when  practice  In  complete,  one  obtains  fuur  general 
lof  maBCulBrr«aotIoQ:  cij  correct  reactions;  i  ^i  i  techoicaUy) 
jreictioiui  (^J  (techuicallyt  falae  reactions,  and  Ml  bad 
jne  to  inattention,  etc,  or  to  disturbance  from  witoout. 
(jl)  are  as  a  rule  regarded  by  the  experimentee  aA  correct; 
we  ehalJ  admit  that  they  arc,'in  all  probability,  quiilitatively 
reactiona,  if  we  accept  KUlpe's  explanation  of  them  aa 
ir  reactions  to  memorial  represenintlons  of  the  ntimultig. 
n  oaoally  coKntjied  bv  the  reagent  an  reHctimm  to  signal,  or  to 
Interfere niiul  stimulus.  Where  this  is  nut  the  case,  they  are 
led  ae  correct;  and  they  may  be  qualitatively  oorreet^ 
to  the  thought,  "I  have  to  react  niuttiularly'to  a  schm}- 
OB.'"  Aa  to  (-)i,  external  disturbances  are,  of  course, 
}l]«d  without  the  aid  of  introspection;  while  internal  dlaturb- 
I  OcM  do  not,  aa  a  role,  ocoor;  so  that  Introspection  hAA  but  a  very 
mtrfcted  field  for  activity.  One  frequently  obtuins  an  anhrolcon 
Mrfeaof  f-}-  To  sum  up.  During  musfuliir  practice,  IntroepecMon 
fmvtta  nntroatworthy.  After  practice,  the  sphere  In  which  the 
Mlaeldeiice  of  Ita  verdict  with  the  ot))ectlve  renult  can  he  tested 
hteo  nnaU  lor  the  drawing  of  a  duflnlte  conclualon;  the  reaction 
%"*'"»  to  become  automatically  regular,  or,  when  irregular,  not 
rt«iTV"g  the  necesHary  comnorlson. 

^~^' "leee  to  muruply  instances.     We  shall  quote  only  two 

,  ohoaen  at  random  from  a  large  number. 


ifcaalmMbrtUstooantndlalltartlw.   nil.  Shtd.,  TI.  IM. 
■  M,  a  H  iliiMiil  br  Uto  Mndeour  lu  BuUioutluu  la  thB  prmoUmi  rMfMt- 
.mid.,  VL  »i- 
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VATAKABE : 


TASLB  IV. 

Feb.  17,  1B08.    Reagaol  r.< 

MucalAr.  Saand-ndnolai- 
Up  bey.    Unit  -  1  "■ 


tU  «.    [I] 


106  y. 
102  g. 

—  s 

107  if, 
127  p. 

27,. 

m  g. 

lis  y.  or  c. 
lis  ff. 


Ctl 


Table  ni. 

Feb.  2fi.  ta93.    Reagent  ffV.' 
ScuDOriuL    Sound- Btimulus. 
Up  key.    Unit  -  I  c 

1.  327  ? 
8.  333  ?  I. 

5.  2M  g. 

4.  8«s. 

6.  SAT  9- 
8.  S3e  a. 

7.  2M  a. 

8.  116  1 

5.  231  g. 

10.  229  fl. 

11.  270  g. 
la.  239  g. 

13.  SM  9- 

14.  222  a. 
16.  381  I. 

We  have  not  enoogti  experimental  material  to  enable  on  to  fo 
aa  opinion  with  reKiird  to  the  TiUne  of  IntroepecClon  In  tlie  can  t 
ccon'al  timeB. 
,  To  sommarize :    Bo  lar  as  our  experience  extends,  we  are  Mi 

a<ed  tbal: 

1.  Introepcctlon   affordi  an  adequate   control    for  the 
senaonal  reaction; 

2,  While  It  1h  vary  mncb  leaa  tmstworthy  in  ita  verdict  upon  i 
simple  inunciilnr  renotlon,  the  eondltlons  of  experimentation  F 
tuifavori(bk<  to  its  prnployment." 

(8).    Are  discrepant  flirurea  to  he  atmck  oat  io  averaglag  ? 
aniwer  to  this  qnestioD  u  already  slTen,  with  the  anawer  to  '■ 
fomer.    (a)    In  the  case  of  aetiaanal  Umea,  It  will  be  beat  tocai 
all  those  which  tha  reagont  regardsaa  nntTortworthy;  ev«Q  thoufli 
there  are  thereby  sacAQoed  a  certain  number  of  reeolto  wliioli 
accord  wltb  the  eetablished  norm,    (if)    With  moHcnlar  ttraeeiti 
dlSer«nt.      All  provahlv  fa!g<>  reactions,  nnd  with  th>tm 
TiowJ^ ^ensatore  resotaonB  (Table  IV,  (5j  and  [8}j,  mostl 
■aide.    Rffthe  reat,  arbltnvy  canceling  la,  fortonately, 
onaeoeesary  by  the  extreme  reeolarlty  of  tlie  reactions  ot 
from  a  pravtlHcd  ob»t>rver.    If  oodurate  reeulte  do  occur, 
tion  by  making  the  nnmber  of  experiments  very  great : 
to  be  tbe  only  right  mode  of  procedure.' 

■  Tlito  JorKMAU  Jul.  int. 

*  ^Ly^  '^  "  ""^  otitiolBn  at  Dr.  BIIm'«  rMoHa  nndtr  lUi  head,  «w  wtmU  i 

CU    Tbaltbv  queatlon,    "An  Urn  reu-Uuiu  mutcxiUr  or  Mnaoclalt"  [p.  31)    ra 

tarn  lb*  *T«>I,  eui  hardlr  b*  aniwrrnl.  'T<vpt  aebfiDktlMJIi-,  in  tMiM  o(  tte  egun* 
and  Iteir  nMW  >m1hmm  II  tiivui^  twTr  bern  put  cerUer.  Aa4  (S)  Uim  lor  naalli 
oa  w-  n5  appear  u>  MuanBt*  rmui  >  too  "varerul'*  «ta«rr«r.  lite  me  tklacia 
totrafBtl,  aaotlitr  to  lurpcct  your  iotrvtiwcUoiiL 

•  (^.  Dr.  BU«  p.  it. 


OK  OPTIOAL  [LLCBION. 
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rv. 

On  TBS  QCAKTtTATIVB  DBTSBMtHATtOIT  OP  AH  OmCU.  iLLDBIOIf . 


B.  W.  Kaos,  A.  B. 


ft  It  ■  w«ll-kiiown  fact  that,  andcr  certain  conditjona,'  s  dottad 
[UataiipMrvIoiiKar  tbana  polnt-dlntance  which  Is  objectively  equal 
f^  ft.  Wft  do  not  propOM  here  to  dftal  with  thti  ttxplanntiuiu 
I  <H«riBC-Knndt,  Aubort,  Wuodtirfc.  )prop'Vftcdfor  thcphi'DumouQo: 
l«atntn«r  to  d««orit>e  ah  attempted  mimoricnl  dcteraiiaatioa  of 
tlbt  fpeci^  iUuston,  with  «  view  to  the  »fli3ertalnment  of  regularity 
|«r  trngularfty  lo  tm  coone  of  Ha  abeoKite  or  relative  seaBiblo  d!s> 
l^talnation. 

SuDdt'  gives  partlculam  of  tbree  qoantitatlve  seriee.    He  sad 

[UirM^eata  obterred  the  blitckened  ends  of  Bt«el  uoitiu,  30  Dim. 

Iloog^  Qpon  a  baokeroiuid  of  white  paper.      Five  such  points  were 

employed:  A,  B,  C  and  E  were  kept  constant;  Dwbb  moved  toaod 

bo,  until  AD  waa  for  sensntion  =  DE.     The  data  obtalued  were  aa 

ABO  -*— i>-^  E 

tlaOeira.  (1)  IKstuwe  of  £>  from  the  nodal  point  of  the  observing 

ffN,SS8  mm.     Two  obeervera,  R,  L,  and  biDOonlar  ezperlmente. 

BOMrlnMnta  muted  =  240.     AB  =  20.9  mm.;  BC  =  40.2  mm.;  AE 

[■Hl.»mmj   AD  =  117.Mmin.      Error  =  if.62  mm.      {2)  Di«Unoe, 

I  mm.     Iwo  observers.     R  and  L  experiments.     Eiperimenta 

HMdveO.      AB=i23.emm.;    BC  =  05.&mm.;    AE=  241.9  mm.; 

'  U>  =  116.55  mm.     Error  =  S-W  mm.     (31  Diatance,  228  mm.     One 

•(■erver.    R,  L.    Experimente,  40.    AB  =  25  mm.;  BC  =i  lO.S  mm.; 

,  AB  «  100  mm.;  AO  =  48.52  mm.    £Vrar  =:  2.9^  mm.'* 

AvbertOMd  four  white  vertiuale  upon  ft  bUck  background.     The 
litueel-4  B  100  nun.;  5  wae  moved  to  and  fro,  until  l-4a4-fi. 

1  S         3         4  S 

Ibe  experimente,  at  2000  mm.  distance,  gave  the  error  12  mm^at 
HDO  mm.,  this  amounted  to  10, A  mm.;  at  MO  mm.,  to  II  mm.  Thla 
iMter  determination  makes  It  about  onetccth  uf  the  whole  corn- 
poison -distance.  Kandt's  third  serine,  the  conditiontt  of  which  are 
■tmilar  to  those  of  Aubert'a  third,  had  made  it  as  small  i\»  one- 
iMrty-foarth-  Aubert  suftRestii  tnat  Kundt,  Influenced  by  knowl- 
MgB  Of  the  lUosion,  and  being  hla  own  obeorver,  had  uncouMCloualy 
mreotedit.* 

Batorc  making  any  remarks  apoo  the  reonlta  of  Kandtand  Aobert, 
«•  will  Mt  forth  ihoee  ohtalnea  In  our  own  experlmntital  aeries. 

iVno  Srperimenta.    We  employed,  ae  backgronnd,  white  cardt, 

UBxTS  mm.  in  site.    The  center  of  each  card  was  the  center  of  the 

I  vholallDe, composed  of  the  dotted  line(  ABl  and  the  point, -diatance 

I  (BO).     BO  waa  kept  constant,  throughout  each  of  our  four  card- 


>Bdl  mkr  all  V  Um  -Moua4  Um"  I*  a  Dalnt-dlatMo*  bslrvd  tif  s  iliicls  potat,  tt 
tmmt*  wmMm  than  ta»  potnt-dMaacM.  Or  XatllnshalT  In  Wundt.  Mt*.  Ava>>..«b 
Kit.  ut. 

t  fitf  aorWa  .an*.  A.  t%^.  a.  CT^  \ta.    VoLllOXlM).    P)).1ttft 

■TbM>  sj»  obMtato  «(r«t«.    n(w,<n  tli«  lutcaw,  tb*MUAC>i?ii'&/t<  iiM-<.aKi 
'  UM  0fm  ikBafTcrUa     JtM  wttb  IbU  aimtul*  mtm  tbsl  «o  a»  dMUloir      Kiiadt 

*a«Btb*«rf«r  frets  ia«ofc>(ietl*a«DtAr  of  AS:  IdUmmmcUihI^  1  U     H»  f  »laia 

l,ii^ttj.thMttM  rampArauni  puFptwH  it  aho^ilil  ttr  jaigtA  DM  from  Uia  objeottra. 

tpfiltt  m*«nb]awWat-<ugfnm)  ,.-<Dtsr  of  >  r't"'  itnsnnt  ntttmi-r'r  —  iM.    OF. 

■las,  BrtitO^.  IMt.  I. «. 
■  /ipilal  4.  HwnJkout,  aM  ir.    MiMol.  Oplik..  tM.  I.     CL  HAbohatla.  rSftiol.  OfiM. 


•ii4 


CROX: 


■erlM.    It  Hhatl,  therefore,  be  terme*!  C,  In  llie  experlmenul  l^ilM-, 

WhUa  AB  1h  l-ermnd  V  (variable  i.     The  dote  in   AB  (marktd  Is 

draoBhUog  ink  witJi  »  Kvuffel  and  Ewer  dotting  pen)  were  O-Amn. 

aparL  ineaBuri>il  from  center  to  center;   and,  approximately,  U 

max.  in  diameter.    In  8eHea  r,  BO  s  iS  mm.;    AB   varied  b;  half 

mm.  Incrrmi^tite  from  1?  bo  S7  mm.    In  Srrirs  IT..  BC  =  30  mm.;  AB 

varied  between  20  and  34  mm.     In  Serita  III.,  BC  =  35  mm.;  AB 

varied  t>«tweeu  34  and  88  nun.     Finally,  In  Striet  JV.,  BC  =  40  mm. 

AB  varied  between  39  and  44  mm.     Great  care  wa*  obe«rve<i  thu 

the  doM  BBigbt  be  equldittAnt,  and  of  aa  equal  magnitude  and  clev- 

nese  u  waa  posaible. 

The  cards  were  held  bv  the  observer  at  the  dlatuioo  of  eteu 

minion  (350-400  mm.),  a.ia  the  dlxt.itK^i!  entimated  by  diffaaciddij' 

light;  the  Gonditionaot  bolilinK,  or  illumination,  etc..  being  kept  u 

uniform  sa  poatdble.     For  the  elimluation  of  conatanb  erron.  bari* 

Miital  )udgment«  were  made  In  equA)  nunubcra  of  Y-C  and  of  C-V: 

V  o 

vertical JudgtneotROf— and  of —  .    Tbe  method  employed  wat 

tcurm  of  the  method  of  minimal  ehaogea.  We  took,  e.  g.,  I'  <  C 
and  inorewuHl  it  till  it  appeared  ^  C.  Thta  value  wan  noted  ilown. 
For  some  few  cards  turtiier  the  Buti]«>ctive  eqaality  might  perstil- 
So  Mon  aa  tbe  limit  was  reached  at  which  K  appeared  >  C.  ita  vatua 
wa»  again  noliM].  SimilnHy  with  V  >■  C.  Tbe  mean  of  iheae  (on 
tengtu  gKve,  of  ooune,  tbe  esUmatlon  value  (A)  o(  C  tn  term*  ol 
the  dotted  Hue. 

Exptrimeote  were  in  no  ca»e  made  upon  an  obaerver  tor  mort 
tban  ftrte^n  minutea  consecutively.  The  manner  of  tudgment  dir- 
fered  with  different  Indlvidnala.  We  were  able  to  dtatingiilsh  llt« 
zaethodH  of  judging,  (a )  Judgment  bv  reference  of  thennsl  doU 
ot  (7  and  V  to  the  center  and  bouiidnry-unA*  of  the  card.  CurlODii; 
enough,  C Bpp«u«d  to  increase  i  decrease)  within  llmite,  as  V  fa- 
oreued  (decreased).  [*]  (b>JodgmcQi  by  superposition  of  rupon  (^ 
or  vfoe twrsa.  (c)  Jndetneiit  in  t^riiiH  of  eve*movement.  'Thlsi< 
tbe  method  prveunpoaed  by  Wundt,  in  his  discussion  of  the  illnsloa 
For  tbe  Henng-Kundt  theory  it  la  IndlfTerent  whether  the  eye  laort 
or  not.  Auberl  leaveit  the  queatiou  of  itie  influence  of  eye-moV- 
mest  open.)  (d)  JadgmeotVv  biaoctlon  of  the  whole  Lin«,  I'  +  C. 
(«)  Jndgmentby  memorlslBg  C,  and  compnrins  n  series  of  1'  with 
itemenwiyJnUH^.  The  method  [a]  was  employed  by  one  enlijMt 
only,  and  onlv  In  a  few  experimenta.  The  method  (ei  muHt  notl* 
toosBarplydUongiilshed  from  (ft).  It  is  Bignidcant  that.whateTrt 
the  metriiid  of  jtidgmvnt,  the  illtmion  remains.  How  small  &pivf 
Is  plftycd  by  indiyidaal  differences  In  lhl*t  regard  will  be  shown  bj 
our  tables.  As  a  strict  control  of  the  methou  of  Judement  M-n»  In- 
pOHsible,  it  swmnd  bost  to  allow  each  observer  to  folTow  the  lineal 
IcuEi  rc-Bieinncc.  The  result  was  that  the  orinclpal  types,—.  I>),  (*) 
*nd  (d),— were  not  infrequently  employed  m  c:ommoD  tor  the  form' 
atlon  of  one  and  thn  innao  Judcment. 

We  found  that  there  was  manire^l^d  In  some  observers  a  tendencf 
to  ruKRwl  Cfts  the  dUtjince  from  Inside  edge  to  inside  edge  of  th» 
limiting  dots,  while  V  was  meaaured  from  the  oiitsid«  edge  ot  onB 
to  the  outalde  edge  of  the  other.  In  computing  our  resuTts,  how- 
ever, we  BiMBUTed  both  lines  from  dot-center  to  dot-canter.  Bscta 
dob  Is  spproxlmately  0.3  mm.  wide.  C  was.  therefore,  seen  UM> 
short  by  0.8  mm. ;    V  too  long  by  the  same  amount.     Now  the  reU- 


(■Tbla  nigMU  SB  rxpwtniMik)  m<>tho<)  '--■■-    i -"-   *-— i"ritlin  oruiir 

csMlnoompMliM  (Wumlt.  MllnsMTbctE,  Kalpp.  GrDtt.Dcr.  «rr.i.     RipwHSMUMH 
nibjMt  BN  at  pitmat  t^ing  mft1*<1  out  ic  Uc  Coroeil  M>otwicrj.  — E.  B.  T J 
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tiT(i<liff&r«nce<limen  (or  nioderat«  diBt«nc«fl  is  pot  by  Elilpe  and 
others  ftt  one- fiftieth.'  A  dltftanc«  of  25  mm.  wouM,  therefore,  be 
}iut  noticeably  dlfTerent  from  one  o(2l.K;  Safroman.l:  Sfifrom  34,3; 
40  from  a».S.  Our  valuM  w«r9  S4.A,  2«.«,  3i.«,  39.6.  Tb«  difference 
of  eaob  of  theae  from  Its  computation-Talue  ia,  therefore,  vubliml- 
naJ,  and  mav  be  neglect**d.  C  may  stand  at  2I>,  30,  85  and  40  mm. 
What  of  Vf  ShHll  we  read,  for  a  Kof  22,22.3:  for  a  Tof  28,  28.3? 
Plninlv,  22  Is  iust  noticeably  different  only  froni22,M;  28  from  2a.56; 
tic.  Aeain,  the  dllTerenre  of  the  actual  from  tbe  oompuLatioo- 
valuen  UHubliminal;  tbv  latt«r  mav  atand.  To  say  thntCor2J>  = 
V  of  32,  and  to  may  that  C  of  24.6  -  V  of  22.3  are,  for  pevchopbyeicAl 
pnnote*.  the  aame.  It  la  not  as  if  there  were  somnutcfon  of  errore, 
ADdCof  M.S  were  oonpared  with  I 'of  2S.8.  In  that  oaae,  24.3  would 
be  notlPOftbly  different  from  SA;  though  22.flwoald  not  differ  from  28. 
We  have  mentioDiid  thi§  tendency,  although  il  dues  nut  affect  our 
reHal[«,  beeauae,  ob  can  readily  be  aeen,  it  nuEht  under  certain  con- 
ditiona  of  judgment  exerclHt*  a  ouiialderable  influence,  and  demand 
recoenition  in  the  final  computntlon. 

All  oar  experiments  were  mado  binocularly,  and  wlthoot  reatric- 
UoB  oa  to  eve-ntovement.  Fairly  complete  series  were  obtained 
Proro  «ix  lubjecta:  Mlee  Ilf^aly  ( //.  i,  Mikb  U'aehburn  ( 11'. ),  Meaars. 
Knox  ^iT.),  ftllabiirj-  ;  P.  jTitAener  (  T,  i  find  Wntnnnbo  i  K'<i.  f.  The 
reenlta  are  subjoined.  Under  ii  are  given  the  Bstimation  valueaof  the 
four  (-oniitantA.  The  n  column  nhowii  the  number  of  reoorda  taken, 
each  record  including  the  deterniinaUon  of  r.',  r,",  r,'  and  r.", 
from  which  the  averagu  was  calculated.      Under  the  rubric  m.  v.  is 

Sveu  the  total  mean  variation  of  each  separate  R,  calculated  from 
c  whole  number  of  experimente.'  The  mean  variation  of  R,,  Rj, 
rir.,  from  each  R,  it  seems  unneceRsary  to  (five  inaneparute  column; 
forthefintttireecontitantH  il  Ilea  between  one  and  fi.ve  tenths  mm.; 
for  the  loat  it  averages  flve-tcnth*,— IV.  having  the  largeat  m.  »., 
i.2  mm.,  and  Wa.  the  emalleat,  0.1  mm. 

Table  I. 

|Reae«Bt  H.  Slight  aatlgmatlam* .  Method  rc> predominantly  (ollowa. 
Special  praeticfl  only.    Unit  =  1  mm. 


C=3t   n.   m.u.     0=01 


R. 


a.    m.  e.     C^U    n.    •n.v. 


C—V        Z3S6    S     1.&      26.96    3    2.35    31.41    3    2.6S    36.91     3    l.Bl 


V—C        22.00    3    2.0      2«.2S    3    2.25    30.75    3    2.26    36.B1     3    3.08 
V 


IT 

C 


22.83    3    I.S      £7.31    3    3.75    30.83    3    2.00    37.00    3    2.08 
23.fi3    3    I.S      27.33    3    2.00    33.00    3    2.00    3T.0S    3    a.2fi 


ff«-.A*      -s-«e 


—3,40 


—3.92 


—3.09 


Vtrt-A  —2.17 


— B.fl8 


—3.69 


— a.M 


'Onmdrit*,  pp.  STLl.     Wunitt.  PorUtunpin.  U  Ed.  p.  IM. 

Tbti  Is.  o' counn.  nut  •true  hl.  t.     Hut  It  li  nuinclriiUj  McurUe  tor  our  purpoae. 
a.  OrabM,  Urbcr  dl«  «pMlfiwlM  HelM|rkclt  dar  Farbts.  nU.  Bhti..  IX.  p.  (H. 
■OarTMted  by  KtMaM 
'S^K-r. 


4tC 


KNOX 


TlALB  U. 


KoBgenl   W.      Very  alight  uUgmAtUm'.      Metbod*  raj  moA  (et. 
a«iter«l  and  Bp«oL&l  pracUoe.    Cult  -=  1  mm. 


flWM.  B. 


0— r        S3.00    8     1.08    27.M    3     1.45    X2.fi0    3    1.39    311.18    3    l.Q 

V—C        33.33    3    0.81    27.09    3    0.95    31.26    3     1.33    3«.8S    3    1.16 
V 


-g 33.1«    8    «.»    37.78    3    1.00    32.13    3    1.0»    M.M    a    l.OS 

C  .    .  __    _ „ .     .  .. 


V 

«*.(V        9       V-H 

r       4f*IV        «        4tVV 

OA'W       «        «•«« 

at  iwu     4     t  Ai 

fl<w.A* 

-1.M 

-Ul 

— S,H 

— a.is 

iwe..^ 

— S.05 

— S.SS 

— a.m 

—3.00 

Table  tn. 

»nt  K.    Vlnloa  Dontul.     Mothod  Cs^.     G«nera)  and  apeoiil 
practice.    Unit  =1  mm. 


C=»    ",    m.  r.      0=«     M.    M.  V.      C=M     m.    i«.  h.      C=M    n.      ■  t. 


0-F  83.60  3  0.«3  37.SS  8  ».»  88^  8  4.78  88.18  3  1.81 

V~C  23.08  S  0.T6  37.91  S  0.78  83.0S  3  0.83  38.00  3  0.8t 

y 

g 23.26  3  LOO  28.25  3  0.76  33.M  3  0.68  37.78  3  0.88 

— S 23.33  3  0.79  27.41  3  1.00  83.00  3  0.87  88.08  3  0.91 


Jfor.^ 


—2.21 


-2.38 


-2.21 


-1.13 


KM.A  -1.71 


—2.17 


—1.71 


— SJ» 


•Kot*ii(D«iHii  tooUl  tor  Mmctitn  br  fluaea. 
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T^PLB    IV. 

Kuttent  P.    ViBion  nonnal.    Method  predoraloAQtl^  fb).     Qenerftl 
&nd  Hpecial  pracUc*.    Unit  =  1  mm. 


A. 

C=^»    n.    M. «.      &=M     a,    m  v.     CeU     n.    m. v,      c=4a   n.     m-w. 


0-V      23.23  1«   0.«3   23.35  18  O.M  32.96  1«  0.75  37.75  1«  O.TS 

v~c    aojas  le  o.<e  39.36  u  o.es  u.m  is  o.ss  ss.oo  le  o.s9 

V 

— j1 33.10  10    0.82    27.80  10  O.M  32.34  10  0.48  30.BT  10  O.M 

K —    33.38  10    0.66   27.T2  10  O.«0  32.87  10  0.50  3«.83  10  0.77 


Oor.^  —1.46  —1.25  -1.49  -1.83 


ViH.^  —1.78  — 8.M  — ».50  -S.W 


TXBLS  V. 

famnt  T.  Vision,  L-,  normal;  R.,  myopic'.  Method  pr»domlD&ntly 
(bj.    QsQenil  and  ap«oUl  practice.    Unit  =  1  mm. 

C!=»   M.    ■■.■:      P=3a     It.    m.  V,      C=U     n-    >n.  f      C=ta    ii.     M.«i 

f^K        SO.M    8    0.37    24.03    8    0.96    28.02    3    0.93    33.M    8    0.87 
>'<-C        SO.OX    8    0.78    24.40    8    0.83    29.1S    8    0.87    34.M    8    0.81 


r 


».»    5    0.6S    23.07    6    OJO    M.06    fi    HM    33.26    6    0.83 
S0.56    6    1.00    24.40    5    0.70    38.15    5    9.96    34.16    6    O.W 


H  Itr^          —iJH 

—8.70 

—6.10 

—677                       1 

H  ^^           — «.S3 

— «.37 

— «.90 

—0.30              ^^M 

^^  >^  Wnr.  AnMrih.  {t>.                                                                                                           B 

4U 


K^fOX; 


Table  VI. 

Bcac«nt    Wa.    Visten  •Usfatly  mj-opic.    Method  adxed.    Ofiaenl 
ftod  >pecia]  pracTK«.    dut  =  1  mm. 


C-^      SS.U    S    ILC8    98.n    S    ».<•    AM    S    0.66    39^    3    9M 

r—C      33.76    3    0.41     »M    3    lA    33.08    3    0.S8    37.01    3    Ltt 
V 


23.41     3    O.M    36.00    3    0.70    33.SS    3    0.68    3S.91     3    OJB 
«4.33    3    0.S3    30.16    3    0.75    34.50    3    0.M    30.25    3    DJSt 


Bor^  —1.43 


—1.00 


—2-01 


^1.37 


Kert.^        — 1J8 


—IM 


—1.08 


— S^ 


Renuirfcf.  We  notice  (I)  that  the  illnfiion  hold>  for  eveoyob- 
■erver,  for  both  vertical  and  horliontal  judgmenla,  aad  wbatever 
Um  method  of  JodsiiMnt. 

(2)  8liwe  our  jadgment  of  Tcrrtdcal  distaocee  is  in  general  Imo 
aocorato  than  our  Judgmeal  of  borizootal  'Chodln,  Volfcmann),  m 
ebotild  «xpoct  to  Dad  a  higher  x-alue  of  /^  in  th«  former  cam  Umb 
in  the  latter.  The  twenty-foarcomparieonaot  ooftabl^a  giv^  four- 
teen oonflnnatlona,  ten  refutatloim  of  thia  expMtatioc.  Two  o( 
the  ooatrary  caaea,  however,  may  be  regarded  aa  neutral  C--93,  S.17; 
S.n,  2M):  ao  that  wv  have  rourt««n  r,  sight  w,  two  -^.  Of  tbete 
elgbt,  four  belong  to  Table  I.;  two  to  Table  til.;  one  each  to  Tablet 
n.  and  VI.  The  reanlu  of  Table  I.  were  taken  (a)  from  a  pTevfonaly 
unpractlaed  subject,  who  (6;  began  with  hortiiontal  ]udf;inenta. 
Thote  Utter,  therefore,  m^  veil  be  regiu'dcd  aa  belonging  to  a 
vtoge  ol  leaa  oomplete  praotioe  than  t)ie  vertical  iudgments.  We 
have,  then,  in  eonoloifon, fonrt««n  r,  four  «.-,  two  -.  when  we  con- 
alder  the  rowncH  of  our  exp<>rimenl«,  wo  cannot  bat  think  that  thlf 
is  aa  atxong  a  cunflrmation  of  uur  expectation  aa  could  have  been 
hoped  for. 

(3}  Blnoonlar  blaectfon  of  horizontal  dlstanoea  la  not  aubjectio 
any  conatant  error;  binocular  bwectiun  of  vertlcAla  la  aabjeet  to  tbe 
conatADt  error  of  over- estimation  of  the  upper  part  of  the  field  of 
viflioo.'  We  should,  therefore,  expect  to  find  tne  m.  v.  of  our  ver- 
Uool  A*>  greater  thu  that  of  oar  boiizontal-  Th«  reeulta,  if  Table 
Lbomit&d,  are:  r«,  =  T  {.»,.»;  .79,  .76;  .«,  .59;  .S3,  .6S,  .82,  .82; 
.00,  .M;  .88,  .54),  »  7.  [Table  I.  glvee  r  2,  =  1(1.7,  I.*!,  ur  1.]  ThlB 
It  onrlooa.    We  are  unable  to  offer  any  explanation  of  the  raanlt. 

(4)  le  there  any  oonatancj-  of  the  relative  or  abeolute  aeosi: 

dlacrimlnatlont  Of  the  latter,  obvioualy  not.  Tbe  valueeof-^ate:'. 


( 


1 


■Wmxlt.  Onmdtig<,  *ih  tA-.  U.  Uf.  UO. 
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Bar.:  l-^.  Joet  over  t,  just  overt,  jast  over  (^.     ^*'^■*l^'fS« 


P 


H. 


k 


II.      HOT. 

m.    Hot. 
rV.     Hor.z  A) 


iV'V  A"'N' 'V'S' i"*' °^" i'»-    ^*^'  i^'  <^"'^" 'V i^- 

A-iSr.  (S-A.  r.-i.»  A-      »'«"■:  A-A.  ]™»t  over  ,>■,,  juet 


4;fe 


rert.: 


At 


^ife^ 


-I's- 


VI.     Hot.:   A-.Vrt.  iS-^,  A-A.     rrf(.:    A-,S,  ,V-A,  A,  ,'.. 

Thie  ap|>«reut  chtLos  reduces  Iteelf  to  some  order  ou  close  mapeo* 
tion.  To  notice  are  tbe  following  fucta.  fa)  The  values  ot  Table 
[.  Are  ftll  Coo  large,  for  the  renson  already  civen.  Moreover,  b«r4 
the  vertieal  discrimination  is  icontrarj'  to' rule  )  finer  thnn  th«  hori- 
■ODtal.  An  explanation  ot  thi»  fact  hna  been  aiao  tfaggeBted  above, 
fb)  The  Irreeuiorilieit  of  Taldo  ril,  rniiy  be  referred  to  clie  taci  that 
the  reagent  K.  wa«th«  expenmi>iii«r  in  all  the  experimental  tteriee 
of  th««  other  tablea,  and  had  himself  prepared  the  cards  employed 
la  experimenlatJon.  to)  The  itmatliiesK  of  certiiin  frA<.'tionB  la 
Table  IV.  may  bo  due  to  the  verj*  large  number  of  cxpcrimuntu 
made  vlth  the  repeat  P.  Thia  nuuter  vae  probably  too  laree. 
One  ot  the  diffleultles  in  the  way  ot  the  uuantltaUve  determlaauun 
«f  an  optica]  iUoiion  ia  }D8t  this,  —  that  the  obser^'cr  mnat  be  pmc- 
tteed  eaoagh  to  be  a  good  disi^riminntor,  but  not  ao  practieea  that 
be  mlntiiil«ee  the  Illusion  by  correction.  ;dj  Table  V.  we  shall  deal 
with  aeparately,  later.  C^^  The  C  -  iO  mm.  gives  throughont  a 
■mailer  fraction  than  we  should  expect.  The  reaaon  for  Inia  doea 
not,  however,  lie  in  any  of  the  conditions  ot  th«  illusion  under  in- 
TtedgaUon,  but  tn  the  nature  of  our  appnrata.1.  Our  carda  were 
lis  mm.  ItinK-  Tlie  ^0  mm.  neHen  of  llnea  varied  between  69  and  S4 
mm.  The  averasc  length  of  the  line,  the  dotted  paiiof  whiih  wiui 
jadged  equal  to  40  mm.,  was  TT  mm.  Plainly,  toe  terminal  dots  of 
tfato ez« dangeroualy  near  the  card-edges:  toe  distance  on  either 
ildeaaioonta  only  ia  24  mm.  When  the oarda  were  being  prepared, 
the  qneetion  was  rateed  as  to  whether  the  40  mm.  serieu  could  lately 
be  introduced,  or  whether  it  would  not  be  better  to  use  a  larger 
ilzed  card.  We  decided  to  teni  the  matter:  and  our  reHulte  show 
declaively  the  determining  hilliifiit-e  of  the  too-near  limitiua  line. 
ffl  Table  \1.  Is  puzzling.     Want  of  practice  will  not  explain  the 

beterogeneonsneBB  of  the— -values;  (or  Table  I.  shows  a  clear  nnl- 

formlt)-,  on  the  baaia  of  very  much  less  practice.     We  are  Inclined 
to  inspect  a  more  or  less  sporadic  tendency  on   the  part  of  the 

lb  to  correct  the  ilhiaiun.     Such  a  tt-ndeoty  is  hard  to  zuard 

iwt:  and  ccnscioiu  avoidance  ot  it  may  easily  lead  to  exagger- 
m  of  the  lUcsIon. 
PramiaiiiK  that  the  valuee  of  Table  V.  are  explicable,  and  taking 
into  account  all  the  facte  above  enumerated,  we  would  conctade 
from  tbe  experimental  reBolts,— though  uuite  tentatively,  and  sub- 
ject bo  correction  by  further  Investigation,— that  u>j(A'ia  Ihf  limiU 

C  =  SS-40  ram.  there  is  a  coiutancy  o/  "p- ,  at  about  iS  /or  korUontal 

atintatUm,  and  al  a  fomew^of  higher  value  for  vertical.    For  the  lat- 
ter deternuaatioD,  see,  especially'.  Tables  IV.  and  V, 

(6>  How  are  the  rvnulta  of  Taole  V.  to  be  explained  ?  We  notice 
[a)  that  it  1*  a  typically  good  table,  as  regarda  the  illDstration  of 

the  unifomUtiee  which  we  have  diacnseed.    -zr  i»  constant;  the 

Tf>rtlcal    i^'s  arc  greater  than  the  horixontal;  discrimination  Is 
aflccbed  by  the  "  iMundary-error"  la  the  40  mm.  JttdgmcDte;  the 
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m.  «.  »how«  1  p,  1  w,  and  2  -  cmm.     (b)  Bat  th«  DDRi«rIc«l  raloM 

ol  A  om^    -    vo  far  too  high. 

The  r«aff«nt  T.  propowd  and  pUnn«d  the  InTestlgatioo.  H«  ti*4 
motra  famOi&rity  than  any  ot  the  other  Ave  Bub]ecta  irith  the  plt«- 
oomena  of  optwal  Ultulon.  He.  therefore,  approached  the  axp«ri- 
meatation  with  a  defliilt«  «xpectattoD  of  what  would,  In  general, 
TCMtlt  from  it;  and  hi*  «nd«AYored  to  fdv«  the  iUuaiou  full  pTa.y,  t>e> 
log  aware  of  the  t«adeiic}-  towards  correction  which  U  apt  to  arU« 
111  feba  eouree  of  a  •nialned  coiutlderatian  of  alnUlar  phenomena. 
It  may  be  that  tht*  expectation  und  vndeavor  combined  to  bring 
about  an  exaggeration  ot  the  Uloaion;  lost  aa  tho  knawXedge  and 
practice  of  the  reaceat  P.  combined  to  decraaao  it. 

Butr.'ariaion  iaaboaot  normnli  L-belngemmetropio,  A.  myopic' 
All  tha  JodgmaQta  of  Table  v.  wore  nade  with  the  naked  ey«;  f.  «., 
moBocnlarly,  by  t,.  Could  this  fact  have  inflnenoedthecenmatiOBT 
In  the  caseH  ot  horizontal  dlatanc«ii,  Kandt  was  able  In  Series  I.  to 
Diiuui  his  L..  R.  and  binocular  roHUllH,  ( I>  for  a  fnr-Hight^  tubject, 
(U>  for  hia  own  unequal  inormnt-ktirzgiclilig)  vialon.*  In  Series  II. 
M  inaaae<l  two  neta  of  jodgmeata,  one  made  prlnclpall)'  with  I,,  the 
otkorvith  R.'  Heriea  tlT.  stave  a  subllnilnal  differenoe  for  his  own 
muqaal  R.  and  L.*  {L.  -  4S.M  mm.;  R.  -^  48,76.  AE  •=  100.)  In 
detnnnlning  the  9ab][ectiTe  middle  of  AB  =  100,  as  point- diatanoa, 
be  found  that  tb«  L.-iodgmeat  gave  60.33  for  the  lefthoJf.  the  R.- 
judgment  i9Si5  for  the  tame  baif."  He  obaerrea,  after  caloolating 
the  R.  and  L.  errora  of  FtAriAs  III.  on  this  haale,  that  '^aich  die  Ver- 
•cbledenheit  meiner  Augon  wieder  aehr  bemerkllch  macht:"'  bat 
It  ta  plain  that  the  "Terr  noticeable  difference"  !■  quite  Inaooqoate 
to  axplain  tbe  Agorae  of  our  Table  V.  We  must,  th«r«for«,  lay  the 
main  atreas  upon  the  ezplanation  which  we  drat  auggeated. 

Suppb^nrntary  Remarka.  (Jj  We  have  already  noticed  Melllng- 
hoff 'a  atutomunt,  that  a  point -dihtniicti  halved  i>y  a  dot  appears 
amaller  than  aunplepoint'dlBtoDCP.  which  is  objectlvelj'  oqual  to 
it.  It  woald  be  intnesting  to  Inveatlgate  Byatcmatically  tho  qoan- 
titative  relation  of  the  Illuaioa  under  disooaalon  to  the  oamber  of 
dote.  We  nrepar«d  a  aeriea  of  card*,  upon  which  were  two  point- 
distances,  aB  and  fi(7,  of  30  mtn.  length.  BC  waa  varied  in  tea 
ways:  left  open  halved  by  one  dot,  divided  up  at  eaoal  latervala 
by  X,  3  ...  9  dot*.  Some  t«o  judgmente  gave  the  foUowlng  ooo* 
•tantresnlt:  — 

■rDrniiitkrarraadliiicRlaw--^'   £.(Kiimx.Q.S(-t- Jt., oMiM-re,  l.U  dIuvC-    I'm  low 
itWiaBeM  KlawM :    L,  MiKat»,  <>.<n  +  &.  S.n  dlOMT- 
•I^«..p,UX 

•  p.  IM. 

•  P.m. 

•p,  laa. 

•  i>.  us,  acM. 


I 


i 


II 
•I 

tl 

•( 

tl 
l« 


ObrioOBly,  hen  ie  a.  problem,  the  invefttigatioo  of  which  promiaca 
Ubrifigto  llK^t  n«w  uniformiti^fl. 

(!>  PrticliM.  The  coimtancj'  and  extent  of  the  fnflunnov  of  pr«o- 
Uee  on  tbesa  «xporim«nb)  c^Qnot  h«  hotCnr  ehown  than  by  th« 
pTMtntatlon  of  a  seri«e  of  obeervaLJons  from  the  reaults  of  the  ob- 
mnn  P.  Tbe  wrtM  U  y-C;  C  ^  26. 
12,  IBW. 

S' 

M 

1 

10, 

10,  _ 

huticc  hu  already  been  disoaaaed  above :  Remarki  { 4 '. 

[I)   Cu  we  compare  oar      -  ~  ^\  nith  tfac  values  obtained  by 

Kaadt  and  Aabcrt?  Aabert's  ,'^n  ia  tempting;  but  he  waa  (leoUoff 
■Hk  T«rtic&l  lioea,  not  with  points.  And  his  filled  apace  C4&t«inea 
Oily  two  Terticals.  We  h»ve  «ocd,  wid«r  1 1 1,  that  the  chara«t«r  of 
Uia  fllltofc  la  e«a«ntla1  in  th«  illusion.  Kundt  omployed  point*,  It  la 
tn*,  bat  his  distribution  of  them  waa  curiouBly  arbitrary.  And 
hit experlmenU  are,  on  other  grounds,  hardly  comparable  with  our 
ows:  so  that  the  divergence  of  the  two  aeU  of  results  need  not 
ironbte  as. 

(Pdrtber  exp«rlmenu  npon  this  apecUl  lUualoD  ■!«  in  progreM  In 
the  Uboratory.— B.  B.  T.) 


422 


WABHBtTBN  : 


V. 

801U  APPAajLTUB  FOR  CUTANBOOS  3Tniin.AT10N. 


A-  »rM.r.  wuMDw,  A.  m. 


1.    The    flmt    j€»Uu»b»neUr   KopvAri    to  ba 
i]«soribe<]  and  flgnred  by  Csemuk  (Fhfvtet.  ShidCMi, 
III.  ^btA.,  ISM).    Later  Instraments  have  toUoired 
the  model  of  thla,   with    tlir<  exrfntion  that  botb 
|B  points  ani  tutmlly-  nxud  at  the  same  Qoiixootol  («Te), 

vhereaa  In  CEermak'a  8UtngauMc€l  "oaeUmb(the 
terminal)  b  ithorter  than  th«  other,  and  movsbl«  in 
th«  vertical  dir«ctloD."  This  lattvr  anrnngQiaeDt 
allows  of  th«  application  of  two  •imiilt«aeoaa  preo- 
BUTM  to  a  curved  sorfaoe.  But  the  e«neral  o«j«c- 
tlon  to  the  iBstliealoni«t«r — that  theru  U  no  goaraatea 
.  of  oonstanoy  of  utimnlatlon-tntetuily  trum  ezpwi- 
ment  to  iixperitnent^holda  of  all  the  alide-mle 
forma  of  the  appaiatufl. 

It  appeared  to  lu  that  the  objection  could  be  b«at 
met  by  a  modification  of  the  loatnimeot,  which 
woald  allow  the  two  potnta  to  fall  by  their  own 
welKhl,  aud  with  approzinutely  conatant  fric- 
tion, tiirough  a  llxvd  support-  And  moclianioaicoa- 
aiderationa  narrowed  thie  plandown  to  tbatof  allow- 
3d  Ing  a  single  rod,  oairj-lrg  the  two  polota,  to  (all 
Y        T  through  auob  a  aupport.    Thamannerof  conatraotlitg 

v^'  1-  and  aDzing  to  the  rod   the  oroBa-1>ar  in  which  the 

points  are  Inaerted  was  sugseated  to  na  by  the  rough  Uutmment 
employed  by  Profeoaor  Jaaurow  In  his  anthropometrical  laboratory 
at  the  Wurfd'a  FVdr.'  The  new  nsthesiometer  took  final  ahape  aa 
follows. 


FlOUKE  I. 

^  Is  a  heavy  brtM  bulb,  for  holdlnv  In  the  band.  Throashit 
patMS  a  tight  Bteel  rod,  B,  threaded  at  either  extremitr.  The 
npper  end  carries  any  ohosen  one  of  a  series  of  ciroalar  weighta,  C. 
Tae  lower  end  ia  screwed  into  any  oboaen  one  of  a  aeriea  of  blookii  of 
bard  rubber,  O,  whivh  can^'  two  robber  pointa,  accurately  dis- 
tanced, and  accurattnly  turned  to  a  final  cUameter  of  one-third 
mm.  B  la  grooved  over  a  certain  portion  of  Ita  length;  and  in  the 
groove  runs  the  point  of  a  aorew,  ^tthe  head  of  whioh  Is  level 
with  the  surface  of  the  bram  bulb.  The  Cornell  laboratory  poa- 
saaaeeaserieaof  I>,tromB  single  point  to  a  polnt-diataoce  of  XI  mm., 
the  in«r«m«iita  being  1  mm.-,  two  AB;  and  weight -oomblitAtlOBf 
from  15  to  m  gr.  The  dimcnstona  of  the  whole  apparatoa  ean  b* 
chosen  at  pltuwure. 

The  gr^Ht  advantages  of  this  form  ot  the  testheelometer  are:  (1) 
The  practical  constancy  of  pressure,  as  between  point  and  point 
and  as  bvtween  experiment  aud  experiment;  if  B  Is  kept  clean 
and  well-oiled,  its  friction  with  A  la  minimal.    {'2)     The  abaolate 


I 


t 


>Pr«(«MCir  jMlrov'a  i>orf»ot«-I  lii<tnini«nt  in  AgUMd  sad  dMonbod  la  (ha  oaca- 
Ion*  of  ttwi  rinnl-i^  C-ity  Mu.lol  w.^rbi^  124  Clxk  atml,  OMMfs,  BL,  n.  t.  Tbrn  form 
wttli  adjuauiiip  iwiintii  iiui  ihr  .jiMiiianti^n  uiM  Um  potoM  ihOTWirwi  Or*  fonaod 


««ab  by  «  r*rtk«l  Aal  ui  locliawJ  Una,  iatLmi  ot  bj  Vm  ItsM  oqnallf 
herlsoDUl  plkoe. 
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ry  of  the  point-difltannen;  there  U  no  room  for  orror  of  nd- 
nent.      iLs  disadvauUigoa  are  :      (^  1 )     Ite  re^lrictiun  to  the 
:  of  right  and  wrong  c&b«s;  It  can  hardly  be  employed  for 
J  chanfteM,  unleMi  two  experimflnterti  talttt  i)art.  lii  thA  work 
rusi  wltJi  iL  Bod  there  nrv   two   AB,  nnil  a  vvr.v  luQg  BcrivH  of  />— 
■  anleM  D  be  remodeled,  on  the  old  Blidc-rule  plan.     (^2)     Ita  ex- 
mse.      (8)     Tbe  fact  that,  at  auv  other  than  a  very  moderate 
cUoatJoa  of  AB  &om  the  vertical  duection,  oonat&acy  of  prewure 
I  not  obtaiD«d. 

For  demoaetratioi)  experiments,  D  majr  be  replaoed,  either  by  a 
rubber  bar  canylng  roughly-pointed  pyramids  of  hard  rubber,  as 
la  Professor  JastroWa  original  npiiara'tuM;  or  i,  [it:^r)i»|t»i  txHCer) 
bf  a  bar,  «-ff-,  of  wood,  carrying  a  pieow  of  sh^ret* rubber  i  wne- 
tamdradth  Inch )  accurately  cut  to  fine  pointa  at  a  deftulte  distance 
bom  oo*  another. 

Tbe  tDStnunente  ware  made  by  the  Pratt  &  Whitney  Co.,  Hart- 
ford, Conn. 

3.  For  punctual  and  araal  cutaneous  exploration,  various  Inittru- 
Mate  have  b«en  proponed,  e.  g..  by  von  Vintnchgau  <  P^iger'a 
iwsWr,  X.  4.  XVI.  318/,  Ooldscheider(d«  fi»i#-/f''.vmond'»  Ard%iv, 
Un,  OS),  Deeaolr  (same  Atehiv,  1802,  308).  .After  several  falluroA, 
vt  bare  ■necaodad  in  eonatructin^  a  (airly  g^od,  though  by  no 
I  ideal,  apparatoa  for  cbe  purpooe.    It  is  a«  foUows. 


.1,1.1  ..M.IIIU  l.l.l,;,H-l.>.l, 


FlOURB  2. 

4  !■  a  eteel  bar.  movable  In  the  vertical  directjon  along  the 
Maodajd  to  which  it  la  attached.  B  La  aalmllar  bar,  movable  aroand 
A.    C  U  a  Bx«d  braaa  dlao,  divided  up  into  degrees.     D\aa  frame 


iU 
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ot  bard  robb»r,  r«t«tabl«  b;  tb*  handle  B  woDnd  tbe  extr«mik|r 
B,  ftnd  cAjrrlag  a  pointer  F,  vhiob  ladleatM  ih«  «xbeDt  and 
du«etion  of  Itii  movement.  In  terms  of  tbe  scale  marked  upoa  C. 
The  lower  edge  of  D  Is  provided  wttti  n  nun.  scale.  Along  tUs 
•calo  runs,  in  either  dlre<rUon,  tbe  brsM  carriage  O  wboeepolBt«r 
oaa  be  eeC  at  any  number  apon  tbe  scale.  Attached  to  0  Is  ibe 
braw  rod  S*;  and  lbl«  Iat1«r  curie*  on  two  nXiO  steel  epringe,  k  and 
JT,,  ttaae  rabber  point  L.  By  means  of  L  th«  sidn  can  be  explored, 
in  oLrolee  of  oondnuaJly  increadng  diameter.  Tbe  sprinm  R*  and  f, 
prevent  any  catohiug  of  h  by  iaeqaalities  of  tbe  ootaaeous  sartmot. 
''Preemre  epote,"  ae.,  can  be  accurately  mapped  by  referenoeto 
tbe  scale  upon  the  dlec  C:  and,  if  any  one  poml  of  tbe  stiuoJatAd 
area  is  known,  a  series  of  experiments  can  b«  repeated  wltb 
complete  accuracy  of  localization  from  day  to  dav. 

The  introduction  of  K  and  K.  IseK^ctitiHl.  An  arm,  revolving 
foond  the  lower  extremity  of  B,  and  carrj-ing  L  direcilv,  is  on- 
workable;  even  U  a  spline-and-tealher  be  utserted  In  B.  c£e  i^lgbt 
rongfaneee  of  the  euperflclal  skin  caueee  in  this  caae  a  ara^lag  of 
L,  and  prevents  exact  localisation. 

The  pc^at  of  L  rany  bo  made  detachable  from  ite  stem,  to  allow  of 
tbe  application  of  varioua  forms  (area!  and  puuctual)  of  sUmolus 
(for  Icmperatore,  prvasure,  paia).  A  sprtng-poiat  enablee  the 
instrument  to  be  used  as  a  sonsibilomcter. 

7%U  loetrament  was  made  partly  by  C.  ErilJe,  Leipzig,  partly  is 
the  Tale  and  partly  In  the  ComeH  workshop.  It«  cost  ubould  not 
exceed  tlO. 

For  linear  cataneous  stimulation,  txianglea  may  be  cut  from 
eheet-mbher  rone -hundredth  Inch)  and  their  apices  Inserted  in 
light  woollen  haitdlee.  It  la  ver^-  easy  to  constrtict  these  simple 
Ineiruments  in  suflScIent  numbrni  to  admit  of  the  employmeolof 
Uie  method  of  mioimal  chaogcs.  Conauuicy  ot  prcMure' most  be 
learned  by  prftctice,  as  in  tbe  case  of  the  ordinary  Bstbeelom^er. 


8,    Kr  £■  W.  Scwi>TVKt  <  YbI*  UDlvwvlQr)  aiid  "S.  B.  Ttrcanrva.  ^ 

3.    The  KiaeniTu:t<T  of  Hall  and  Donaldeon  {Mtitd,  X.  403)  la  a  very 

imperfect  Instrument.  The  followine  criticisms  soKiceet  IhenuelTee: 

(a }    To  start  a  machine  by  interlocking  iicarv,  means  a  Tarlable 

error  of  c  =  ±  ^^i  where  g  is  the  number  of  teeth  in  the  started 

gour,  and  I  the  rate  of  revolution  of  the  motor  gear;  f.  g.,  itHtt 
motor  gear  moke  one  revolution  in  t-wo  sccoada,  and  move  a  gvtJ 
with  twenty  -  four  teeth,  the  speed  of  the  latter  at  tbe  moment  of 
Htartlngdt  will  vary  between  i:  one-twenty- fourth  seeond.  With 
a  slow-moving  cor,  It  la  oomotimee  poecdble  actually  to  eee  the  car 
move  baokward  for  an  instant.  As  tbe  ^teed  inoreseee,  the  error 
Is  dlmlnlabed;  bot  in  the  6low-mo\-lag  Mnnrtmrrnr  It  la  very  largf. 
TlitH  objection  Is  a  rundamenlal  maCbematicsl  one.  Id  practice,  no 
machines  are  HlArted  by  interlocking  gears  where  other  methodi 
can  be  employed. 

<&)  Tills  variable  error  la  thrown  Into  tbe  abade  by  the  large 
constant  error  introduced,  when  the  gears  are  not  Interlocked  by  a 
noTomeot  in  tbe  ttne  conneotlDg  tbeir  two  ceotera.  Any  movc- 
ment  aroiud  an  Kdc  almp^  poehee  tbe  second  gear  forwaril  w 
backward.  On  a  reproduction  of  the  original  Inntnimfint,  this  error 
amounted  to  about  onti-oi^lith  inch  in  the  movumc^nt  of  theoar; 
the  radius  tor  the  interlocking  movement  being  about  one  and  one- 
hall  inches.    With  tbe  alow  speeds  used,  tbe  error  would  be  rendered 
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negttKibleooly  bxthoenplo^mentof  ar&diua  of  three  tttl  or  more. 
(c)  Tlie  rtxetcbing  of  tbe'Wlt  tor  the  car  was  aflcctvd  by  placing 
the  eiwl-imllcy  on  a  ipring.  Every  change  of  friction  In  the  04r 
woold  prodooe  a  changA  in  the  spring,  a  relaxation  of  the  b«lt  and 
•  )«rk  tn  the  movement  of  the  caj*. 

(<t)  To  Btnrt  a  machine  Ruddeiily  by  oonnecUon  with  abymograph 
thraWR  more  vork  on  tlie  latter,  and  lowera  it«  speed,  tmtll  tne 
governor  haa  time  to  react.  Duiinx  thli  time,  therefore,  the  motion 
Qt  the  car  U  K>»  eXow. 

(e)  When  the  moving  point  m«et«  with  nn  elevation  apon  the 
nuneoDa  aarfacc,  it  rotates  upward;  when  it  meets  with  a  deprea- 
don,  downward.  The  upward  muveiuent  differa  but  little  from  the 
itoruoutal;  the  downward  movement  is  gr^fttiy  ft€C«Ieratcd.  B«- 
tireen  the  fAst«st  and  aloweal  riU«8,  for  n  nominAlly  constant  rate 
ftrVD  bvtbe  oar,  there  is  a  wide  iiit«rviil:  the  m.  r.  Is  very  large. 
[(/)  'In  the  praaeutAtlon  of  the  results  of  the  iuvesfigatlon, 
Botwng  is  aaid  as  to  theiw  errors  and  constant*  of  the  nppnrattu; 
BO  meaaorements  of  tta  nccuraoy  are  given;  there  la  not  even  a 
itatoment  of  ihe  m.  r.  of  the  Bnal  reitult.  ] 

In  conatructlug  a  klnetiimober  for  the  Oornell  laboralory,  we 
kave  Introduced  the  following  iri  pro  Yemenis  : 

(o'l  Thld  error  has  been  elimimitod  by  the  employment  of 
Irirtion-Kean-  The  difficulty  oaueed  by  the  Inoreaaea  pre»sar«  of 
thewheela  against  their  axis  is  removed  by  allowing  two  friction- 
,  vlwele  to  chwp  n  third. 

(fe)    Thla  error  duea  nut  enter  into  friction  Btjara. 
(e)    Thia  error  la  eliminated  by  ilehtenlng  tlie  belt  with  a  screw- 
bstenlnR  for  the  pulley,  an  in  machmex  in  g«^neral. 

id;    Tola  error  can  only  be  avoided  bv  the  employment  of  • 
Wry  fly-wheel  on  a  vertical  axlH,  run  by  some  form  of  small 
'  BMor  (waier,  electricity,  itymograph,  etc.'). 

'    ' '    Thla  error  is  partially  eliminated  by  the  direct  up-and-down 
Mtot  an  extra  point  added. 

MW  lostraraeut  in  the  Coroell  laboratory  was  built  In  th« 

'Tale  worluhop.    It  can  he  supplied  at  the  coat  of  C90 — 9100.     It« 

nUnit  features  wra  aa  follows.     <1)    Tablf,     Of  braes  oaatlBg,  hard 

I  MaL    Top  planed  perfevtty  true;   V's  planed  at  the  same  time  as 

'  laMe.     I'CffS  lastened  by  four  Hcrews.     One  leg  hafl  adtnutlng  ncrew, 

|ta  oompensat*  any  uunvennvsH  of  support.     Nickel  platvd.  witti 

Cotttog  of  copper  flret.    (2^     Car.     Brnss.   nickel   plat«d.     Four 

iviatb.  tumeo  on  a  perfectly  tme  arbor.    Bearlngv  are  bushing* 

[  of  likrdeiMKi  tool-steel;   holea  ground  and  lapp«d,  oo  an  to  eiieuits 

'  perfect  tmeoess  In  running.      Side- loose nesa  of  cur  easily  taken 

!  OttL  and  wh««l8  easily  taken  off  their  bearings.     Shaft  of  hardened 

tool-steel,  ground  and  lapped;    perfectly  tme  and  ronnd.    Horl- 

■ostal    slide   holding    vertical  rod  readily    odiuatable  by  special 

oieeluuilsm.     Vertical  rod  Itself  toriying  niliVer  sUraiuiu-poloC, 

whael,  tube,  or  whatever  Is  preferred^  held  in  pusiUon  by  brass  not 

eluiiplng  conical  head  of  aupport  on  horizontal atlde.   <.3:   RotatiHg 

nM*r  in  Head.     Comprises  three   ^eant  and  threw  friction  roll*. 

Bcld  in  two  brass  plates,  nickel  plat^^d;    bearings  are  hiirdened 

boabing)*.  set  firmly  in  place.    Movement  of  car  regulated  by  lever; 

two  directions  and  rest.    Pressure  of  driving  rolls  against  prinoipal 

nil    nulnlainod    by  two  springs,  the  tension    of   which  oaa  be 

id)uted  by  two  brass  nuts  on  the  end  of  a  bareoDD«ct«d  with 

Itrer.     Since  the  rolls  are  held  together  by  spring •prSBSnre,  and 

not  by  a  positive  stiff  Joint,  any  uuevenness  i  dirt  on  surface,  etc.) 

wfU  not  affect  the  movement.      Rolle  perfvotly  true,  turniul  on 

eenters.    By  mo\-ing  top  plate,  the  whole  driving  suction  can  be 
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taken  annrt.  Ruhbnr  pnllpy  held  on  iU  beufng  by  small  screw  o& 
top,  wltn  cunically  Bhnjivil  Ii^^aiI.  .Shuft  counter  ■  sank  to  tit;  tieht- 
•ning;  acrew  expajidB  slotted  end  of  BhatI,  and  Ibt^  jiulley  U  bo  Beld 
firmly  in  |)0»iUon.  Three  notobe*  In  t&ppon  holding  reTenlBe 
lever.  C«nt«r  notch  keepa  CAr  at  rest.  BHlanced  pointer  moDDted 
on  two  hardcQod  centers.  Caec  in  whlcli  eear  i«  bdld  entirely 
indtp«iident  of  outiiide  oa&e  boldiiitc  lAr^v  friction  roU.  Pretoan 
aKunst  driving  roll  will  not  int«rfrr«  with  abalt  of  rubber  pulley, 
whicli  in  moQntad  on  btuhings  of  b&rden«d  6t««l;  th«  frictioa 
obtained  by  pr«««iiig  the  rolle  together  has  nothing  to  do  nitti 
nmnlttg  or  this  shaft,  the  two  preuiureR  being  Independent.  End- 
lew  conl  propelling  car  1«  Joined  liy  a  knot,  fitting  into  a  t«at  and 
Blot  atflxed  U»  th«  CUT.  AdUia'ment  for  tightening  cord  is  a  pailey 
at  the  other  ond  of  the  tabic,  with  ihurab-acrew  beneath. 

This  klaesimeter  has  been  iborotiKhly  u^tcd  on  the  amoked 
paper  of  tbo  kymt^rspb.  It  wiu>  found  to  lie  absolntelv  aocorale, 
to  the  degre«  ot  accuracy  obtainable  from  the  kymograpii. 


I  m  pertodx  Id  the  lite  o(  a  acience  when  it  becomea  n«06«- 
lake  n  d«oidecl  Htnnd  ft^niuRt  the  temienciea  prevftlUngnt 
<e  and  time,  wh«>ii  th«  b&itle  of  the  moment  ia  natagftinDt 
enemies,  bat  againat  the  verj'  ones  that  apiiareiitly  support 
Kv.  The  danger  that  threatenn  ub  comes  directly  from  the 
ogicnl  taboTiuorieH.  We  make  experimeat«  M-ithaut  an  idea 
ilrat  laws  of  esperimont :  we  make  meoaoTemeiita  regard- 
he  fact  that  a  uoieitce  of  measarement  exists  )  we  iw«  ap> 
without  IcnoTrin^  the  principles  ot  it«  conatmctlon.  Instead 
ing  all  th€i  conditions,  vxcept  one,  in  a  aeries  of  experiments 
NinataQt,  we  vary  a  lot  of  them  at  the  same  time,  often  not 
(t  which  one*  are  varied,  and  we  aaHumt^  to  makododui-tionB 
eretnlta  of  HQch  work.  Instead  of  i>HiT»rull.v  eliminating  or 
Ing  the  aonrces  of  varintioD  in  our  meaHnrement«,  we  pre- 
lanipnlate  the  reaultA  as  we  think  bent.  TnHtead  of  oludying 
aratUB  with  the  utmunt  care  to  flud  the  contflatLto  of  crrora, 
tcr  to  consider  that  oar  reHulla  ajo  only  roIatlTe  anyway 
latant  error*  do  not  count- 

trngfcle  for  ever  Increasing  acciiraoy  ia  the  viu)  principle  ot 
ideneee.    No  antronomer,  phyidcist  or  btologiat  woald  tot 
int  heeitato  to  dvclnre  th»t  hiH  work  aims  at  the  employ- 
ever  more  careful  methods. 

lifferent  In  thecaoe  ill  paycholofi^'!  We  frequently  near  ix 
liM peycholu^c.Hl  expvrimenUt  xiid  meiuiurementii  can  never 
t  or  trtutwortby  I  at  best  they  can  only  give  an  inkling  of 
aof  theoaae.  The  dedactlon  made  Is  that  any  particular 
•pparatUB  la  unnecetmary,  all  the  work  cjtn  hv  done  by  any 
f  who  baa  flftj-  cents  to  spend  for  some  colored  paper.  The 
leaee  la  that,  although  wo  have  peychologioal  laboratoriM 
ry  hand,  with  new  ones  ndded  everj-  year,  almost  all  th* 
c  work  of  any  value  come*,  from  two  or  three  laboratoriee 
The  instruction  in  psvchulogy  is  about  on  the  level  of 
esHons  tor  beginners  m  chemistry."  or  "phyaica  In  the 
'  Sach  imttruction  haa  it«  value  in  ita  place,  but  the  really 
c  pursuit  of  physios  nnd  psycfaology  is  ouite  a  different 
I  wfU  say  QOthin^  about  the  naceBaitv  ol  long  training  In 
>ratory,=  of  the  need  of  proper  equipment  In  the  wav  of 
Mparatov,  etc.;  but  I  mab  to  call  utlcjiUun  tv  a  fun- 
ai  miaeonception  by  many  Amcricnn  psychologists.  Thia  I 
9/ Urtng  a  single  example  tor  iltnetrnlion  ;    the  reader  can 
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of  tow rt^irtott*  k»T«  b«eti 
■Bd,  y»^  —  with  th«  ^TMHit 


I  t»-4>r,  o«r  iiiiMunui>BM  of  Um  nmplMl 
Cocm  of  N*etton-tte«  c*''*  >  ■—  vmristioa  of  lo*  to  is«.  Pottfar'^ 
Iks  ai^Baga  of  raeh  b  wcUon  tinw  at  UM>t,  chta  moBiu  &  i 
•■mr  oL  ma,  •X,— b  itigwi  of  bnoconcj  tbu  woold 
tolaaioataiiiqrifaa.  aidreorar,  w«  kaov  that  dwM 
daa  Urfvfy  to  nc^  tactan  aa  diatnettoa  of  attenttotu  tttigw, 
acBl  eoBdmtina  ot  H»i  aail  plao,  arrow  of  yparmia.  wc^  boucJ 
*lddb  ««  ■tlOBip^.  toaralBMa  or  to  bmtv  tua  rmtgtify  t"—'?*** 
As  ftAOQ  M  w«  laav*  tba  rtiBplart  forma  of  r*actiOB-time  tb«  m*ui 
TarluioD  becoawa  iBBoh  tBKOr;  «hea  we  get  to  th«  complex  lonni 
ot  reActloii,  we  tOBietlMaa  do  aol  know  what  we  are  meaanrlns. 

What  woold  a  t>tt»  iriwirtrt  do  In  iDeh  a  eaaa  f  la  tbaflrMplaet, 
yaara  ot  lahor  woaM  ba  mM  in  (atttag  tba  aoonca  of  raratiM 
VadtK  soBtooL  flcfieBllit  bAm  aetainrt  woold  aeek  auiaiia  o(  ooo- 
khaaaoaBkof  dlakaettoa  to  ever  ireaier  ftnanaM  aod c( 
-thaeffocta  of  the  Tarloaa  dwreaa  of  Aatnctiooon 
TOBottoa-BBM.  8tUl  othara  wonldatop  by  atop  eralnate  or  aHailr 
Bta  the  effacCa  of  dUteroot  degraaa  of  tattene ;  othent  would  naakfll 
to  Biake  the  oondltloot  of  thne  and  placa  practicatljr  coafUBV 
Tba  ator^  ot  •a«h  a  gradoBl  olimiBatioo  of  aooroes  of  error  ia 
aaaroBomieal  reconUag,  rea«Uag  orer  S,On  yaaxB,  U  told  bf 
JOTona.'  The  subject  of  calorfnetnr  will  Indicate  bow  phyileW* 
fOlowork;  the  endlew  Invaatigatiom  on  norve  irritability  aal 
eoadootloD  famish  a  parallel  case  for  pbTsiologj'.  Let  os  turn  to 
parcbolonr.  Tear  after  J9ta,  aie:uar«menu  on  the  time  relattoai 
of  mentaTpbeaomeaaKO  on  at  L^ipiig  K'itb  »ver  locreaalns  aooa 
rac>'  and  with  the  continoal  discovno'  u'  nniiuspect»d  facts,  to 
Tesiigations  on  new  aubjocia  that  can  be  treated  at  flrst  ool; 
qulitattvelr,  are  also  taken  up  ;  t.  <;.,  experimental  wethetlca, 
nation  of  loeaa,  etc.,  but  the  fact  is  alwa>-s  kept  in  mind  that  eaok 
aabjeet  taken  np  ohonld  be  poshed  forward  from  time  to  tine,  ew 
a  llttlH  further  into  the  domain  of  aeraracr.  Atid  In  Ameiloa?-' 
From  one  of  the  leading  laboratories  we  have  the  bold  declaratloa 
that  accurate  work  U  not  avan  deaErable.  Mora  than  once  bare 
the  resQlia  of  measurements  twen  published  wittaont  a  statement  ot 
Bwan  TariatloDfl  or  probable  errors,  or  of  any  data  that  wwM 
•oable  tba  reader  to  judse  whether  the  methods  were  aocorUV 
enouKh  to  jUBiify  iho  conotoaloas  drawn  or  not.  Wtindl  co 
■uvh  BTontcuriem  nod  careleaoneas  to  be  tbemo§t  daaserousea' 
of  BMdem  psychology.  It  is  this  tendency  to  auperficialitj- 
dabbUlw,  so  OOmiBOn  flmonf;  American  atud«nTs,  which  must  b« 
aradleated  at  the  beginning  M  their  ln)>nrs.t^ry  tnxtruction.  In  tkf 
work  Of  the  Yale  Ial}oratory  the  att^nment  of  acooracv  and  trast- 
wortbineea  ie  made  the  indiapenaable  oondltlon  la  all  reaearelf 
work. 

The  iUuatratioa  glren  above  vlU  sem  to  indicate  the  tnetbodi 
of  search  for  errors  and  the  labor  spent  on  tb<>lr  elimination,  u 
they  are  followed  al  the  Yale  laboratory  : 

1.  Errvn  of  the  Appiiratuii.  The  Hipp  chronosODpo.  with  whlob 
th««e«xpvrinicut«  nr«  usually  made,  bu  bees  rejected  aa  not  acoo- 
rate  enoagh.  Aaid«fromth#  errors  dae  to  remanent  magnetiam, 
■prllwB,  elo.,  the  very  construction  of  the  catch-pin  <b.  in  Wuudt'a 
n||amoff^tehe  nj/chologie,  Ith  »d.    U.   ttg.   317)   fnvislvos  a    mean 
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VftrUtiOD  of  U.  W*  bAve,  tberefoie,  rejecUd  all  chrotioacopeB  sod 
developed  the  graphic  metbotl  to  i^ucli  it  d^pree  tbat  we  can  make 
and  coDDt  records  of  any  dpsired  aconracy  with  lens  work  tbon  vltb 
the  Hipp  cbronotcope.'  AUerroni  from  time •  markera  have  twen 
eliminated  by  uBiDs;  the  npark  mrthud.  In  (net',  the  degree  ot 
accuracy  attaJnabfe  is  limited  only  by  the  accuracy  of  the 
tUDlriK-fork.  By  an  alarm- 1 be rmoetat  plac«d  beelde  the  fork, 
OTvn  the  error  'du«  t«  cbanttes  of  t«niperftturo  in  k«pt  bolow 
7j~j-,  of  a  second.  Thns  onr  apparatait  Ib  absolutely  accurate  for 
ul  record*  in  thonaandtbi)  of  a  second,  I  hardly  need  to  tuiy  that 
we  nee  only  brcak-cfrcuit  kcyti  for  BtimtilntinR  and  ri-ncting.  To 
avoid  ttroiH  due  to  muBCulor  tcnticD,  we  uec  oar  epecially  con* 
etraot«d  Ttactiou-key,  that  bae  no  spring  and  tbat  can  b«  &eld  ia 
any  position.' 

2.  Errors  of  tnrroandingt.  Of  coime,  the  frip«rlm*nt0r,  the 
H^cordini'  apparatue  «iid  th«  etiniuUting  upiiArnttts  are  in  a  part  of 
the  builaiiig  dlatant  from  the  person  eiperimented  npon.  He  alts 
in  the  reiH'Ung  room  perfectly  aione,  knowing   uothlns  of  wbut  la 

Eoing  on.  The  wiimiiig  click  of  a  tiouiidtr  K-l'is  biro  to  conccntTste 
la  attention  ;  a  click  occure  in  (h«  Irkphono,  or  a  Gcbetor  lab« 
flashes  osl,  or  an  electric  abock  pricks  ihe  Hkin  ;  he  reacts  in 
reeponae  andall  Ik  aftain  qniel.  All  tiftbl  and  movinji  ohjecla  are, 
of  conree.  eielndcd.  iJr.  BUm's  experimentii  have  shown  that  a 
steady  Hght  ot  moderate  intensity  caniH>«  no  dSittniction  ;  we  may 
eonoe^iiently  at  the  present  sLaee  of  accuracy  have  the  room  Ujfht^Ml 
op  by  an  in  can  deuce  lit  lamp.  It  the  obeerver  la  made  more  com- 
torbabie  thereby.  Disturbing  ttoundjt  are  probably  the  worst  Houroea 
of  ertor ;  tbeir  exclusion  tiiiB  been  it  difTicult  problem,  but  we 
baT«  solved  ithy  our  Isolated  room.  The  didtractionH  due  to  Inanf- 
fldent  ventilation,  chmiKinK  temperature,  changing  barometrlo 
praaeure  and  cfaajigiug  humidity  have  not  yet  be«n  ehminabed,  but 
Ui«  arrangement«  thereto  have  been  made  and  will  be  completed 
before  long. 

3.  Ernyra  due  Ui  poor  powerv  of  introttpection.  Tnutwortfa7 
obaervatlan  on  the  fiitidamentHt  Unit  of  mental  lite  can  be  made 
only  by  trained  observerB.  Let  me  show  yoo  a  plctore  for  a 
moment  and  Chen  remove  it.  How  much  of  tli.it  picture  can  yon 
remember?  Id  hadiifaown  it  to  an  avera^  Individual,  theamoant 
remembered  would  have  been  vory  Hmiill ;  yet  j-ou  all  know  the 
■tc«T  of  Robert  Houdin  and  hie  eon,  who  by  pamHtaklut;  training 
were  fUwlly  able  to  tell  every  Article  in  a  shop-window  a[t«r  casting 
ankomentary  glftnc<^  at  it,— the  eon,  indeed,  wan  able  to  glance  for 
an  Instant  over  the  shelves  ot  a  lilirory  ami  then  tell  from  memory 
the  title,  cover  and  position  of  each  book. 

Yoa  bad  the  picture  before  you  for  a  tew  aeconda ;  how  much 
more  difficult  must  it  be  to  carefully  observe  and  remember  the 
rapidly  changing  phenomena  of  oonBciouaneaH.  The  conclusion 
•eemit  seif-evldeiit.  Yon  would  not  put  a  car-driver  to  seeking 
doDblc-Etan  with  the  Lick  telescope,  and  I  think  you  will  agree 
with  Prof.  Titchencr,  who  olaims  that  thorough  psychological  work 
can  be  done  only  by  thoi^e  tmined  in  introBpeetion.  Indeed,  it 
vonld  *eem  nnneceeaarj'  to  mention  the  matt«r,  if  it  were  not  for 
the  wide-spread  InipreHnion  tbat  everybody  la  ]uat  as  eapable  of 
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SOME  PSYCHOLOGICAL  ILLUSTRATIONS  OF  THE  THEORBMa 
OP  BERNOULLI  AND  P01880N. 


■r  E.  w.  acKirmut.  n.  d..  Tal*  uunraty. 


yroteamx  BrasM  I' UftKT die  Aiugleiehung  itatUtiMcher  Z<ltUungen  in 
der  PnichophytUi,  PhU.  Stud.,  l(m,  TX.  p.  1)  has  potnt«d  oat  the 
loae  of  eaergj'  in  psychology  consequent  on  the  ignoraoce  of  the 
paat  development  of  the  exact  acioncea.  It  Is  my  desire  In  the 
preeent  article  to  show  bow  n-e  can  dbtioKUish  ^ood  pore  ho  logical 
work  from  indifferent  and  bad  by  emplojitiR  mean*  tcnown  to  every 
mathematician,  but  gonvmUy  tinknuwii  M  p»%'ohologiat«.  The  foot 
that  I  make  us«  of  recent  publicationa  bv  ProfotMor  HQiutartwrK 
for  this  purpose  Is  not  In  any  way  to  be  taken  aa  a  dlaparnaement 
>of  Ub  work.  IlM  it«t«niente  ina4ieinlili  "StodlnfroiD  thnTfiLrvard 
PkyohologlcaJ  Laboratory  ' '  In  the  flnt  numbw  of  th«  Ptfichnlcigii^l 
Ameto  f or  ISM,  led  me  to  Inqalm  bow  for  the  conduaioiu  drawn 
wBie  Justified  by  the  facte  given.  As  he  has  not  verifled  hia  romilta 
by  the  proper  mathematical  meana,  Ibe  labor  f«U  upon  his  readers. 

lathe  chapter  od  Optical  Tiine-C'ont«Dt,  a  series  oCconcliuiioiu 
ia  drawn  in  repird  to  the  overeBtlmation  of  an  lutet-\-fll  of  time 
filled  with  one  kind  of  vIhuuI  Impremiionaii  coniparnd  with  an  in- 
tarval  filled  with  another  kirul.  Ttm  ILrat  question  to  aak  ii  this: 
Aooaplinc  the  facta  exactly  as  stated,  how  much  relianco  Is  to  b* 
pllMd  on  the  coucIuAionn  drawn  from  them?  For  all  statiattoU 
work  a  definite  answer  wae  given  by  Jacob  Bernoulli.  Briefly 
stated,  it  is  tbla:  If  there  are  n-  total  caaee  ia  which  A  oooura  r 
tlniiM  and  la  abaent  a  times,  then  the  certainty  that  the  observed 
MSiilt  r  agrvM  with  the  true  reuutt  within  the  limite 
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In  oaae  HI.  there  are  rcaulta  given  for  fix  mivoiu  In  their  ev«r- 
Mtlmatlona  of  a  changing  color  u  compared  with  a  monotonoiu  oao 
\a  100  experiments  each.  The  arithmetical  moan  of  all  the  resntta 
is  flfty-mn«s,  but  thti  raoiie  of  vivriation  rxtends  from  flftv-onefor 
J.  to  aixt)'-  five  for  V.  The  uvoratfv  rango  of  variation  is  tliua.  1=7. 
Willi  what  confidence  can  w«  state  that  the  actual  average  fifty-  nine 
«xpT«MM  tb«  truth  ?  Substituting  the  values,  1  ^  7,  r  =  fiS,  «  -  41, 
»  »  6,  in  the  above  ei^uatlonnr  we  find  that  P  .=  24  %.  Or,  in  other 
words,  we  would  b«  juHtiflml  In  expecting  that  once  ont  of  every 
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amtU  f"*™"**  ol  IruiivortliiDMi  is  ■"*—■***■■  voik. 
WkrtabenUFMfcMOx  Mta«t«tberg  k»a  4omT    Ike 
IclTMibTSrtvMrwlof  Batm'b  tbeatca,  wUehl  b«Be*«  I 
fliid  In  making.    It  eu  b«  Katiad  m  foUowa:     If 
'  Hm  oeearrutee  of  SB  eveot  i»  p,  and  of  Ha  Mw-oeaansaee 
in  order  to  aaaigo  a  limit,  I,  wlui  a  cenalitty  of 


aadaixij- 


a  nsy 


p — ^  r'-f 

y  »     J    €       dt 


ttetotaJBamborofeaaOTmaakbe  n -jr-^. 

■Mate  w«r«  made  in  hnadreda,  the  Bamb«ra  ftftr-oo*. 
I  and  alxty-flTe  are  alao  peroentaMa.     Thaa  p  -  H  %  aod  <j  ~  tl%. 
'  Is  lattatlCBl  work  wc  geiMraUy  demand  a  da^rae  of  eertalB^. 

P  =  QMWti 

OD  a  acal«  of  1  «  Infinite  or  abaotot*  certainty-  FOr  thi»  vatat, 
7  s  a.  Bt  caiTjlnE  out  the  proceaarg  indicated,  ve  tad  that 
•  w  an.  nom  which  we  must  oondode  thai  with  bo  inaocnraie  a 
moUiod  and  with aach  Tariatioo  among  the  todirldnals,  a  iniiMiliwfcm 
ia  ioaUfisblo  onljr  on  the  baaia  of  experiaMOta  on  aearty  9M  ladl' 
vtooala.  Every  stAtlaticiJui  ksowa  Utat  axperimanta  on  •  few 
['Sndlvldiula  are  of  do  Talae  imleM  tber*  ia  praetlcaUy  no  TiiaUon 
I  among  tham.  On  tha  baala  of  als  ladlvldoak,  Pnieaaer  mnaaw 
ays:     "It  appoara  to  m?  imuD<>«Uonably  that^  etc"     Casa 


'  in.~U.  moreover,  flatly  contra4ict«a  hy  ca»e  tl.,  wbere  kbe  Indi- 

Tldoala  diaagree  completely. 
A  very  pretty  fUuatration  of  one  of  Poiaaon'a  tlmwM  can  be 

drawn  from  ProteaaorMtlnaterbere'aatateneotaon  "Menwrr,"  p.  3S. 
[Two  aerlea,  each  of  2,140  presentatlona.  vlalble  and  audible,  were 
]  eonpared  aa  to  the  trcquencv  of  tniatakea.  How  \i^  moat  do  tba 
|dUtorenc«  l>«<tw^?n  th<^  r««iilt«.  in  ord«v  to  justify  the  cooclnaioa 
jtbai  tb«y  ar«  really  <]jfr»r»Dt?     The  theorem  can  be  stated  thna: 

If  In  two  ponpK,  n  and  n',  the  observed  freqnenclea  are  p,  q,  p',  f*, 

tbeo  we  can  conclude  with  a  cert&lniy  of 


I 


4 


that  the  dUTerence  between  the   true  probabilities  R,  Jt\  will  be 


fi—  B' 


P~P'  ±r  y: 


JLS 


P'V 


Let  OB  take  tbe  moat  anfavorahte  caae,  W.,  which  gfvea  35.1  %  for 
Uie  rlaoal  aeriea  and  31.6  %  for  th«  auditory.  Here  n  =  a'  -  2,1«l 
P  -  0.251,  o  -  0.T49,  p'  -  0.319,  9'  -  Q.9S4.  and,  with  a  demanded 
««rlAinty  oT  P  ■-.  0.tlOm78,  ;  ^-  3.  Th?  oompntatlon  givea  0.068  for 
the  limite  within  which  the  observed  difference  may  vary  from  tha 
true  dlSerenoe.  The  obaerved  dlSerenoe  la  31.6  —  3&.1  =  O.OOA, 
which  exceeda  the  limila  of  poaaible  variation.  Ptofeasov  Haoster- 
berg  la  thua  juaUBed  in  concludlnp  that  the  \isiial  memory  exocla 
tbe  aadltory  memory  oader  the  given  drcomataocea. 


ITIOy  OF  THE  INTERFERENCE  TO  THE  PRACTIOE 
EFFBCrr  OF  AN  ASSOCIATION. 


B;  JovH  A.  BsMi«m&K. 


■ol  paper  give*  the  re«u1t  of  a  tarlber  tttutl.v  of  memorv 
)tiioo  orscribcd  by  the  wriWirin  thi»  Jovv.ttAL^Vol.v. 
kUe  the  problem  etudicd  hirrc  iiae  B  close  coimectlon  with 

pr«viotut  i>aper,  it  hati  been  in  part  auggevted  bv  Dr. 
rg*B  "GcdicQlni«»t«dieii,"  Purl  I.,  B^trapt,  Heft'4,  to 
renoe>  was  martc  bfifore,  ftnd  by  experiment  X,  of  Miiller 
BADD's  rec*nt  Htudiea,  "Experiment«Ue  Beltrii(;«  zap 
BBgdcg  OedfictiuilMHiies."  (Zeilaehr.  /.  H^ch.  u.  Ftiy».  der 
nm,  Bd.  VI.,  2  snd  3,  p.  ITS,  I8B3.) 

ttnent  ot  Dr.  MuoHteibergs  problem  lit  this:  Can  a  given 
t  ftincUon  autcmaiically  wbile  «oine  effect  of  a  pravious 
n(  «MK>ciMt!on  with  the  »iirae  titimuluH  remninB?  Uc  con- 
tit  con,  and  that  ncr^e  currents  do  not  divide  Uke  elec- 
ita  alonjr  dUTerent  lines  ol  ae60ciat!on  hivt^ntely  a«  tlie 
.  but  tbat  a  itlight  difleience,  one  way  or  iinothrr,  divcrU 
diecliitrgc  in  tttAt  direction.  Th«  exp«rimeiit«,  ab  may  b« 
ed,  were  made  with  some  of  the  common  bAbita  of  daily 
\»  the  opening  of  the  door  of  hia  room,  dipping  the  pen  In 
^ng  th«  vatch  out  ni  the  podtet. 

Unent  of  Milll«r  and  Schumann's  problem  la  this:  When  a 
[iiuenie  Ryllablea  haa  been  learned  till  the  IVrat  correct 

\a  powtiblf.  and  is  then  releanied  to  the  Hame  extent 
tain  imrrval,  will  more  repetitions  be  required  if,  in  the 

Uie  avllablea  of  the  wriea  have  been  a&(ioclat*d  with 
S  of  ttyllaliten  ?  Two  iwelve-eyllable  Berieo  ■kvtv^  Iciirmrd 
ionr—  one  for  a  test,  the  other  (vr  a  compariaou  cxpcri- 
e  eyllablee  of  the  t«»teenea  were  then  united  with  twelve 
Ma  and  made  op  Into  two  serlea  of  aucb  a  nature  that 
»l«  of  the  teat  sertea  should  enter  into  an  itseocintion  with 
tbie. 

we  then  learned.  Two  bonn  from  the  be^nnlng  of  the 
t,  th*"  original  t«at  and  comparison  »erlea  were  releamed. 

reniiired  for  the  Bmt  learnintc  of  the  t<rKt  and  comparisOD 
luia  13.0  repetitlona,  for  the  rclcnrning  7.39  and  7.d8,  re- 
Aa  the  auihon  point  out,  the  efTect  of  the  interferanoe 
lena  ia  neither  demonstritttrd  nor  disproved,  aince  Uiere  la 
I  evror  in  the  experiment.  A  considerable  part  ot  tb« 
umlBS  a  nonsense  syllable  serlen  U  spent  in  te«mlag  tlie 
I  alien,  and  in  thia  caae  the  vytlnblcii  of  the  teat  teriea 
tA  about  twice  aa  many  times  as  tboiwi  of  the  comparison 
pe  the  Qnal  releaming  of  the  two.  The  intluvneeot  the 
Iter  tiiiulliarity  witb  the  tyllnblea  Afterbaps,  conalder- 
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ahle,  and  all  that  caa  bo  said  U  that  the  latert«reaoe  effect  b 
Kreutcr  thaD  this  praci4oe  effect.     There  Is  aleo  the  fact  ihat  i 
new  >yLlabl««  coutaia  aome  of  tbe  el«m«ato  ot  th9»e  that  were  ' 
plaeta. 

Tlie  anthon,  however,  BogK^t    another   reason,  namet]r, 
■■•oelatlve  )tit«rfere»ce  in  a  amall  and  tnuulent  lnfluene«,  and  ' 
•0  few  repetitions  only  are  u«eded  to  make  the  first  BBKxItatlon  i 
to  the  exclusion  of  the  other  that  the  ioterferenoe  affeot,  U  sojr. 
not  great  enough  to  appear,  and  that  Dr.  Hniuterberg^  ooncli 
referred  to  above  may  here  And  additional  evldeooe.    The  It 
sions  of  their  sabjeote,  however,  favor  the  opinion  Chat  the 
(eroDco  of  associations  has  considerable  influence,  especladlyi 
in  learuinit  new  seriee. 

Ti)«  vxjierimeats  reported  In  two  brief  artiohie  npon  this  sab) 
by  thn  writ4>r,  dnmorutraM  thn  ttwt  of  Inffrfer^noe  And  showi 
rat«  of  its  deoriiaae  with  time,  and  that  it  is  nearly  a  constant  qo 
tity  after  a  Uttle  practice.     In  the  case  of  these  experimenu 
are,  however,  dealing  Kith  the  formation  of  a  new  aaeocfatlon  1 
take  the  place  of  a  previous  ono,  and  not  will*  the  revival  of  s  i 
earlier  one,  so  that  they  do  not  exclude  the  hypotlieala  that  In  . 
case  of  two  aaaoolation.H  connected  with  one  Btlninliu,a  alight  sup 
riority  of  one  makes  it  appropriuto  the  whole  nervous  dlscnsrin. 

The  common  view  is,  perhaps,  that  a  nervoos  excitation  rsuofa. 
in  alt  directions  with  an  Intensity  proportional  to  the  permeabUi^l 
which  is  in  turn,  within  certain  limits,  proportional  to  the  nc 
of  repetitions;  and  that  thA  work  of  broakiDB  op  a  habit  is  n. 
proportional  to  the  work  of  (urming  it.    It  is  hard  to  say,  froi 
era!  consliientclons,  what  should  be  expected  In  this  coee.     ^ 
terenoe,  as  an  obstmotlon  to  association,  is  oft^n  lujurioua  I 
Individual,  and  we  mieht  expect  that  some  means  of  obvlaCi 
difttculty  should  have  been  diBveloped.    On  the  other  band,  it 
(or  the  stability  ot  the  aasO(datlonal  system  of  the  brain  —tbe  ire 
great  degree  of  which  is  usually  not  reollKed  in  view  of  thaj 
variety  and  apparently  erratic  natore   of  the  mental  pr 
Interference  may,  on  tbe  other  band,  be  dae  Co  a  fundi 
mechanical  condition,  over  which  natural  selection  can 
Influence,  and   might,  therefore,  be  expected  to  appear  in 
oases,  wliile  In  the  mure  complex  oases,  means  of  avoiding  it 
have  been  developed. 

These  special  <i<»**i'ions  niay  all  be  grouped  under  the  more  gensn 
problem  of  the  relation  of  the  itucrfcrence  to  the  practice  effoott 
an  asBOciatlan.   To  Che  solution  ot  this  question  In  its  simplest  • 
the  experimenUi  of  ihiM  pa{)nr  aim  to  contribute.     Four  cases  i 
poesible.    The  inLortvrvuce  effect  may  be  greater  than  the  pt 
effect;  Et  may  be  equal  to  tt,  or  less  than  it;  or  the  relation  of  I 
two  may  be  a  variaole  one. 

The  experiments  were  made  during  March  and  April,  l!t9i. 
Bnb]ect,  M.  E.  B.,  wax  wholly  ignorant  ot  tbe  ob>ecT  of  the  exp 
ments  during  the  entire  time,  and  had  no  special  interest  In 
matter,  except  to  make  as  qoick  raoords  as  possible.  M.  E.  B.  hi 
become  very  expert  friMu  practice  iii  previous  experiments.  Th« 
had,  however,  bpcn  tio  pructicc  for  about  a  year,  und  the  records  i 
first  are  about  seven  per  cent,  longer  than  tnose  of  the  year  belo 
or  those  made  at  the  end  of  tite  present  seriee.  All  the 
made  ore  used  in  the  tablce. 

For  a  fuller  description  of  the  experiments,  and  the  preoautic 
neceassTA-,  the  reader  is  referred  to  the  previona  paper  -this  Jot 
KAL,  Vol.  V.  No.  :i).  The  experiment  consists  of  sorting  eigt 
cards  Into  ten  different  piles,  each  to  ooatala  eight  cards  with 


Oir  AHeOCtATION. 


same  plotore.  In  sorting  thv  ■&mc  pack  a  second  titna.  a  zivon  card 
may  he  placed  in  the  position  whico  U  orlzlnally  oocapled  or  In  one 
of  nine  other  pocltloot.  If  the  pile«.  Id  tne  s^oond  tnal,  are  In  the 
oamv  positions  aa  In  the  first,  wc  havo  a  simple  practice  effect;  if 
to  ofw  of  tb«  nine  other  poeitions,  the  piotorea  on  the  cuds  eDt«r 
into  maK>olatloiu  which  a«oeaearily  exelade  their  former  aModstioiu 
And  we  have  an  interference  effect.  Theflret  table  give*  the  remit  of 
ftpryliitiitmry  Hxiwrinient,  thw  pUnof  which  win  beseen  to  1m*  like  lh»t 
of  experiment  X.  of  Muller  md  Schumann's  stndlee.  The  conditiona 
here  are,  however,  mach  more  simple.  Tlie  InQuence  of  ch&ngtng 
familiarity  with  the  ob}eoto  to  be  aseoolated  b  minimal  in  thb  cue. 
since  the  outline  pictures  uj»ed  hare  become  perfectly  well  known 
by  long  practice;  and  any  given  pjcttue  is  aseodatAd  ftrst  with  one 
movemeuc  vr  position  and  then  wicb  another,  and  fomu  only  tv  a 
small  extent  a  member  of  a  Mri««.  Let  A,  and  A,  denote  two 
antirely  difTvreat  arrangemente  of  the  piles  inUi  which  the  sumo 
pack  is  to  be  sorted;  also,  let  B,  and  B,  be  different  iLrrangementfl 
of  aootlier  pack,  and  D  an  entirely  different  pack.  The  numben*  at 
tt)«  upper  rieht  hand  comer  indicate  the  number  or  ord«r  of  the 
repetition.  Bach  experiment  coosiste  of  two  parte,  a  teat  and  a 
comparleon  set  of  records,  and  may  be  represented  as  follows: 


A, 


I. 
A, 


A,' 


■B," 


'  nMintemral  from  A,  to  A[',  and  from  B,  to  Bi',  la  SI'S  seconds. 
A,  and  D  were  begun  120  seconds  afler  A.  and  B,  reaotjot I vely. 
Toe  leoK^b  of  time  rrqaired  for  A.  and  D  ia  such  as  to  make  the  in- 
t«rval  bettt-cen  A,  and  A,',  and  D  and  B,'.  also  approximately  120 
seconds  1 106-112 1.  The  jmckn  repreiiented  by  I)  had  word*  printed 
at  the  top  instead  of  oiillin<<  pictures.  These  are  ahnut  us  difficult 
to  sort  08  A,,  and  were  u»ed  to  make  the  amount  and  di»tributiou 
of  the  work  done  In  the  interval  of  II.  approximately  equal  to  that 
done  In  the  interval  of  1.,  so  that  no  dltf^ivnce  of  iiVirvoiiit  •>xclte- 
meot  or  fatii:ue  might  disturb  the  reeulte.  After  a  little  practice 
tbe  variuUons  of  the  experiment  are  very  small.  This  is  probably 
doe  to  the  tmiform  attention  which  can  be  i^ven  to  It,  elnce  tbe 
oonditlons  are  natural  and  the  work  is  rather  pleasantly  exciting. 
The  material  fa  slue  quite  rngrilnr. 

There  are  twi'nty-four  records  for  each  value  eiven  inTable  I., 
tliat  is,  144  in  all.  The  middle  record  Is  given  as  the  most  probable 
valtw,  rather  than  the  arithmetical  average.  What  correspoudn  to 
the  probable  error  of  the  average  was  obtained  by  takint;  the  ilif- 
ferences  between  the  middle  record  of  the  whole  and  the  middle 
reotffda  of  the  npper  and  lower  halves  renpectively  and  dividing  by 
</  S4.  The  middle  record  of  the  whole  Is.  of  course,  the  average  ot 
Uw  IZlh  and  IStb  records.    Tbe  distrlbutlonof  errorsis  quite  asym* 

^H  Table  t. 


A, 

A, 

A,» 

B, 

D 

B.' 

1 

BBd 

W,» 

S3.1 

75.6 

eo.2 

W 

SS.T 

ton 

+ia«,-.7 

+.»,-!.« 

+1.36.-1.88 

+.M,-.M 

+1.88,-1. a 

+1.14.  — .« 
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metrical  in  A,,  A.,  A,*,  and  B,',  botio  therevene  direction 
Md    Ai*  frcm  that  wblch  w«  luuatly  »xpect   in  jM/cbt' 
meiuorement*. 

The  int«Tf«ireiic«  effeet  of  A,  upon  A,*  wilt  b«  (ooDd  by  u 
ttas  difference  between  A,>  ana  B, -,  tb«  time  whfrh  would  hai 
bMoreqoired  by  a, i  If  A,  had  not  been  sorted-  Tbie  iaZ2.S»e«* 
oods, -which  Ik  very  nearlv  eqiial  to  the  iat«rlerence  effect  o(  A, 
opon  Aa,  — 23.C  eeconda.  The  effect  U  evidently  quit«  marked  uo 
there  U  not  a  titafle  negative  result,  either  In  these  or  the  mbw 
quent  recordti.  wie  mny  make  thre«  hypotheara  with  regard  to  i 
nature  o(  theprocow:  first,  thai  A,  and  A)  efface  each  other  and) 
conseuueatly  the  eortiog  of  At '  teikes  place  under  nearly  the  m 
condition*  as  A,,  and  hence  reqolrea  lew  Uiae  than  A~;  or, i 
ondly,  that  the  practice  effe<!t  l«  not  effao«d,  but  reEDafna  uucb 
as  a  tondency,  and  that  tbe<li<TerL<nri'  lwtw«en  A;  and  A,'  iai 
doe  to  the  practice  effect  which  remaliui  over  from  A,.  Tl 
we  miglit  have  partial  eflacement  and  paniut  pvrmanenoe 
Indiviunal  asvcmtioiix.  If  the  ftn>t  hypc>tn«f«iB  la  true,  then  a  I  _ 
different  arrangement,  A,,  should  have  the  aame  advantage  a«  Ar 
I(  the  third  U  true.  A,  iroold  require  leas  time  than  if  Ihrrewere  nfl 
effacement.  Evidence  in  connection  with  Table  II.  will  be  given  i 
abow  that  the  eocond  hypothecie  in  tho  true  one.  General  oondd-] 
eratlona  alao  anpport  ttua  view.  Auv  f^ven  idea  ent«re  into  a  gr«a 
variety  of  comblnatlona,  and  if  Ita  diflerenc  aaiiocintiona  t«nd«d  I 
efface  each  other,  we  conld  not  reeii!!  at  will  the  different  ai 
atea.  As  has  been  pointed  ont  before,  we  have  dlfflcult;y  In 
caaea,  due  co  the  interference  of  ansoclatlon,  and  ntnat  ottMl  _ 
till  th«  Mtrentcth  of  the  iuterferintl  atmociation  diminishes  before  * 
can  get  thu  one  we  want;  bnt  the  fsci  that  we  can  ^et  it  at  all  nbo 
that  it  waa  not  effaced. 

This  preliminary  experiment  does  not,  however,  give  us  the  reta^ 
tloD  between  the  interfcrencw  and  practice  effect  even  aa  far  aif 
BOea;  and  a  much  greater  number  of  repetitions  of  each  aMocUtio 
te  deiirable.     As  far  aa  we  know  vet.  prnctice  may  be  moro  or  I« 

Krmnnent  and  have  a  greater  or  lesa  influence  than  tBterfereoo 
irlhiir,  the  relatlvo  value  of  thif  divisions  within  the  range 
variation  of  tlic  experiment  ought  to  be  known,  or  something UJ 
a  lero  method  adapted  for  Btuajing  the  aubjecl.     To  meettbl 
r»(^u  ire  menu  the  loltowinc  experiment,  which  is  thv   one  up 
which  thin  fliocuiuiion  la  bflHe<l.  was  mude     Using  the  same  noia^a 
aa  before,  the  plan  of  the  Orst  part  of  the  experiment  may  be  rtf 
resented  aa  foUows: 

A,'  A.'  A,'A,'A,»A,» A,«  A,» 

and  that  of  the  second,  or  comparison  put,  by 

A,'B,»  A,=  B,=  A,»B,* A,»B,«. 

A  paok  waa  sorted  every  tbree  minntea,  so  that  each  part  of  i 
ezp«rlin*Dt  recjulrod  forty-eight  minutes.    Consider  any  two  cor 
vpondingr«ror<lK  in  part  1.,  aa  CA,*and  A,*).     The  memory  wc  _ 
done  upon  each  association  of  A , ',  before  It  U  Itself  sort«d,  la  6x1 
or  forty jpracUce  aHNociallons,  and  also  forty  Interteir«nce  aasoda 
tJons.     The  interference  HMocLatlons  have  an  ailvantage  In  belnc] 
Kttic  more  recent.    Wo  know,  from  the  esperimente  of  the  prer*— * 
paper,  approximately  the  rate  of  decrease  of  interferonoea' 
stage  of  practice  for  this  subiect.  The  ditTercncebelwsen  thai 
ference  for  n  two  and  an  eight  minute  irtervnl  is  only  3.-I9  sM 
On  the  whole,  we  should  expect  the  nociimulated  advantagij 
Interference  aaBOcULionii  to  come  niihln  five  Becondg.  Acooiw 
if  the  pracUoe  and  ln:erri>rei:toeer«-i-tK  of  an  association  are  equiva- 
lent, w«  should  expect  thai  A,*  will  requirefromoDeta  Ihr^Mcoi  ~ 


ON  A8KOCUTIOR. 


4^7 


u«r  than  A,',  trhiob  «a  and  to  be  the  case,  If  va  Uk«  iw •  more 
mMble  vftlae  of  A ,  > ,  61,  tbe  avcrs^a  of  S9.53  and  83.44,  or  If  we 
Ik*  tbe  middle  record*.  Similar  r«!Lsomiig  Kppllea  to  all  tite  meiD- 
of  the  A,  eerlaa.  A.',  od  the  other  hana.  ha«  been  preoedod 
ir^  practice  aoMOcitttiontt  anO  forcj  -tiljchi  iiii^rfervnce  «uocl>- 
.  JkM  refarda  time,  the  interTerence  lUKoclatlons  hare  the  tame 
aa  In  Che  case  of  A,  *.  We  should,  act^ordtnttly,  expect  to 
tbe  records  of  the  A-  iienes  a  little  lonKer  than  tboeeof  the  A^ 

th«  preeaotiODa  tooDd  neceaenryin  the»xperimentaof  thepre- 
paper  bare  been  observed  here,  and  in  addition,  alnoe  It  waa 
ia>7  to  oeo  tha  anine  card*  twloe  In  theae  exparimeata  and  the 
NSberof  repecitiuns  w:ihho  greAt,  nn  interval  of  a  ooaple  of  weeks 
*H  obearred  before  the  luime  puck  wim  used  agaJo.  Toe  artthmet- 
Inl  avwKAe  and  tli»  OHual  probable  error  are  i[tven  In  Tables  II. 
Kti  tn.,  suice  the  number  of  roi'onls  »eeniK<)  too  Bmnll  for  the  same 
ksMnent  as  tboee  la  tabic  I.  Each  awn^o  is  the  nTorage  of  eicfat 
RHor^.  Tbe  middle  records  of  tbe  A,  serlea,  that  Is,  the  averaoe 
«rtiw  fourth  and  fifth  records,  are  also  inven,  »iQce  this  eoilae  ts 
■pectalljr  important. 

T^BLB  11. 


So,  of  packs        1 
L  Wrted.             ^ 

S 

3 

4 

5 

8 

7 

8 

laorias 

TB.63     09.15 

66.3     64.U   86.B1 

61.6 

M.l 

87.08 

L. 

±1.65 

±  .rsaht  .»±i.(a±  .982 

±1.087 

±1.37 

±1.SS 

t'^ 

Afl.5S     64.99     6S.30:  M.O&j  63.93 

62.68     S3,88 

«3.as 

t.ZAr.          ±  .SOT±  .M» 

±1.47  ±LM 

±  Mt 

±1.00    ±  .718 

±1.86 

1,-B,  Serlw 

83.49 

$2.» 

4«.S9|  S0.4 

<7.S 

47.W 

HM 

4«.63 

±EAv. 

±1^ 

±1.35    11.07 

I'll 
±1.0«±  .893  ±  .MB±  .120  ±1.1 

1             1 

■  Ss^ 

09.4       83.7       8S.7 

83.1 

93.3 

ra.4 

6S. 

M.4 

I  records  of  tbe  A,  and  B,  sets  of  the  comparison  experiment 

,  eorrsapond  cloeuly  and  arc  united  in  the  avvrag««. 

~int  record  of  th«  a  ,  ««rl(^  1h  nmftU^r;  and  that  of  tbe  A.  B, 

I  greater  than  ve  shoDld  exp«ct  at   this  stage  of  practice. 

rife  of  the  two,  81  seconds,  ia  probably  more  noariy  correct. 

.  middlM  rficord  of  the  A,  series  (;SV.4  seoonds)  Is.  contrary 

~  rule,  lar^r  than  the  arlthraetical  mean,  which  ludl* 
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wtea  tbat  this  mean  ia  too  umal).  Th«  middle  rscordft  o(  theA, 
Mrl««  u**,  wlUi  Iht*  exception,  unaller  than  the  ooirMpovdlu 
av«raK«i.     They  siv  (\Xiilt  uniform  uid  are  perhHpB  to  bv  latlwurf 


Tba  fMt*  of  Table  n.  ntay  be  seen  more  easily  f  o  tlie  aooenvJdqr* 
IngVDt.  Ai  A.,  .\,  A,,  and  A,  B,— A,  B,  are  th«  curvee  wbicn  oor- 
renond  re«piT<.-tiv«l.v  to  lh«  A,,  A „  and  A,  B,  avenges  or]tM 
tsbw.  TIiv  iibDoiBHiw  rppFHsent  tbe  number  of  repetition*  of  eM^ 
MBWOlHtiori.  which  varied  from  one  to  «lxty-(our.  TTiey  may  aho 
r«]ireMtni  tlie  number  of  pocks  sorted,  1. 1*.,  from  one  to  elicbt,u>d> 
■inoa  thin  wiu  dune  at  regular  intervau,  they  may  also  repieiral 
tbu  llmo.  If  we  aelect  any  point  aloiM;  the  abscissae,  ae,  for  u* 
ample,  the  last,  we  eee  at  onoe  that  imdet'  approxlmstuy  lb«  Hiaie 
eon'lltli^iiH  the  prtcuding  (Sftv-«x  priicUcc  iweoclations  rvduM  ft* 
record  to  ).l-S'2,  nnd  thftt  rirty-Bix  pr-vticp  and  flfty-slx  JnterfefCBM 
aaBuclotluiin  Hu  bttlitnce  each  other  Ihat  the  record  is  very  omtIj 
vhai  It  would  be  If  they  bad  not  been  made,  It  is  of  course,  i 
Mtile  lilglivr,  but  thU  can  be  explained  by  the  faot  tW  the  inter' 
ferenoe  aasoclatlons  are  a  little  more  recent.  The  total  interferenoe 
effect  of  the  aixty-four  associations,  as  we  know  from  eight  CmM 
taken  at  the  end  of  the  A,  B,  sorica.  makes  the  record  83.4  aeoosift. 
In  gvneral,  wo  mny  aav  that  the  tine  .\,  A.  would  be  above  or  b»- 
low  it*  proHdnc  position  If  the  interference  effect  were  not  appfox* 
Imatety  ^ijuivaleDt  to  the  practice  effect,  but  either  ^^rvnter  or  lew. 
If  we  niufume  that  the  practice  effect  la  proportional  l«  the  nnnib«' 
of  r«t)oUMoiia,  and  tnnl  the  interference  effect  is  equal  to  ■'  ■ 
practice  effect,  multiplied  by  a  certain  constant,  greater  or  i  ■> 
than  unity,  the  line  A,  A,  would  evidently  be  straiEht.  ih  ■  .■ 
making  «  certain  angle  with  Ite  present  pooftlon.  Wfut  the  ;  - 
AMtvnption  regardlDK  praottee  and  the  number  of  rcpeUtloos,  it  ■ ' 
Interforenoeeneotmutalnaa  varlablciwlationto  tbepraotiMeS'  : 
A,  A,  would  evidently  be  carved,  ir,  on  the  otttev  hand,  t''>- 
practice  effect  bt  not  rliroctty  proportional  to  the  number  of  repeti- 
iions,  but  is  some  other  function  of  It,  the  last  two  aaaumptions  about 
tbe  relation  of  Interference  to  p'Tactlce  being  malntaloed,  Ai  A. 
would  have  a  onrvature  respectively  nimilar  to  or  different  Inxa 
that  of  the  true  prscUoe  curve.  The  true  practice  curve  may,  ot 
counx-,  differ  considerably  from  the  naaal  practice  carve  obtwosd 
by  experiment,  since  the  mechanical  conditfOBs  of  tbe  experiment 
may  prevent  any  reduction  ID  time  and  yet  the  reault  of  pracUcs 
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ttoeU  b7  ft  flr«&ter  permanence  of  the  MeociAtiooB.  The  true 
nwttM  lud  iat«n«r«nc«  oorve  should  repr«e«nt  the  enerjcy  «f  th« 
MOclAtlon*,  vhloh  [»  h«r«  the  thing  eonndered.     It  we  take  the 

Klerferpnce  recordeof  our  <'X[Hirim«>nt  M  even  approximately  pro- 

parUooaJ  to  the  true  iaterferencn  effect,  it  is  evident  that  the  9rat. 

llglit  rmwUUona  have  relatively  muoh  greater  influence  upon  the 

wirlinrr  tendency  than  the  tmilidequent  lirty-eix.     Whatever  the 

nUtloa  iM^Lween  true  practice  and  the  number  of  repetltlonfl  may 

be.  ;h(-  far-',  '.hax  A[  A,  te  nearly  parallel  to  the  axis  of  abeclssas, 

I-  'lisbtfrom  2  to  S,  and  Ia,be8ldefl,  but  slightly  above 

ti  Tiu  which  bavc  been  pr«ceded  b^  neither  practice 

ciaCiODB,  can  onfy  bo  explained   by  aseuniiuf: 

•■  proctioe  and  Interference  effects.    With  the 

_^..  iltle  relation  at  Interference  to  praoti<^,  we 

MKbt  '  t  that  A.  A,   Im  etrnigiit  and  puriiliel  to  the 

tU  nt  :^ny  assumption  ot  [he  relation  of  practice  to 

ito  nnmlirr  <■(  repeiltloiu,  bm  not  Ita  present  position.       ^ 

ipjPM.UiUl  number  of  repetlUons  In  aboDt  twelve tinKtf  that  r«- 

JMMMJor  the  first  frv«  repetition  from  memorj't  ftlDc:<  the  carda 

^^^Bthrown  withont  reference  to  the  piles  whec  about  tvo-lhirdii 

^Mrflnb  pack  hM  been  »ort«d.   The  renull  Is  nccordinfrb'  truu  for 

qoMa  an  advonoed  stage  ot  praclicv. 

TlMCe  are,  however,  certain  sources  of  error  in  the  experiment 
■Ueb  cbOTUd  be  menltoned.    With  continued  work  moat  indlvldo.- 
ezparienceat  Qnt  an  exaltation,  :heti  a  depretulon  of  power. 
"  lliepr»s«nt  diKiribntiun  or  the  work,  and  this  stage  of  prao* 
variations  for  M.  E.  B.  from  these  vauses  are  very  small, 
nstrabte  at  all.    In  a  previous  experiment,  testa  at  the 
i|;  and  end  of  an  hour's  work  ^ve  the  records  67,05  and 
I  w pectively.    The  average  of  tweU'e  hours,  in  which  the  kind 
dtombntionofthe  work  were  verj' much  like  that  of  experimenb 
doee  not  show  any  auch  fiuctuatlous.    With  two  exceptions,  the 
ient«  of  Table' U.,  ns  well  us  those  mst  referred  to,  were 
about  *  A.  M.    The  other  two  were  made  at  what  the  snbject 
favorable  times  in  the  afternoon.      All  that  is  important 
ea  time  in  which  the  nubJect'K  energy  Is  not  liable  to  varj- 

_  Jon  regardinetbe  nature  of  the  ner^'ous  process,  dls* 

connection  with  experiment  I.,   ran   now  be  answered 

illely.     It   iheneriettA,  A,   nnd  A|  A.  do  not  simply  balance 

I  actaally  efface  cnch  other,  any  other  arrangement  ot  the  same 

A,,    would   have  the  same  adranta^Ee    as  A,'  or  A,*.      At 

_  I  md  of  four  experimente  a  teat  was  made  with  A;,.    The  averftfCe 

IUm  records  Is  9l.il  necondM,  showing  a  great  arooant  ot  intar- 

ee.     Hence,  whiU'!  (lirTf-rentamociatlonn  with  the  same  stim- 

I  interfere,  they  do  not  efface  each  other,  but  retain  an  indivldoal 

s.    Thev  probably  do  not  even  partially  efface  e«<^li  other. 

lisstkown  by  Ine  following  [act:  Tlif*  total  tut^rferenoe  effect  of 
ialxty*foar  repetitions  of  the  A,  B^  series  gives  a  record  ot  b3.4 
~  '  i  as  an  average  of  eight  expenmcnte.  The  testa  by  which 
fcrenoe  le  shonn  were  made  an  regular  continuations  of 
■eat.  While  considerable  variation  must  be  allowed  In 
of  91.9  seconds,  it  docs  not  s«4m  probable  that  the  int«r- 
of  the  A ,  A;  series  is  anv  less  than  that  of  the  A,  B,  series, 
IwoqM  be  expected  tf  the  contradictor^'  aasociatlons  partially 
•AMed  •Ach  other.  Thlw  Inut  matt^'r  is,  however,  not  qnite  certain, 
b  the  A]  A,  series  there  are  two  associations  to  rnterfere;  in 
ii  B,  only  one.  Furthermore,  a  little  more  work  is  done  upon  the 
if  A,  serws,  tbe  result  of  wblohwe  may,  perhaps, supiiose  would  be 
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to  in»ke  Uw  MMcUttoiu  A|  ftsd  Ai  Ktnngtr  bh»a  they  would  I 
without  IntorBarenoa.    Tfa«»e  tscti  Imt*  looai  tor  tho  poMibUitTj 
a  BinaU  pttirtlft]  effaeeniAiit.    Th«  resolto  of  previous  expMiiMar 
on  th«  oCh«r  hand,  tupport  the  vtow  Chat  the  liilerr»r«nc«  eS»ct 
two  or  nionj  aMOcialions  It  sot  graatm-  thaa  Uiat  of  one,  otfurj 
thlORs  belDg  equal;  sini?e,if  &  sucoeBBtonot  dUrereBtUTanmRUE 
A,.  A.,  Aj,  A„  elc..  ar«  iwed,  thetim«ot  A,  1«  ooiMldwablr  I0114 
than  tnat  of  A,,  but  th»  Ume  of  A.,  A,.  •(«..  Is  OMU-ly  tbe  mum  I 
A;,  and  the  fact  that  the  iabort«roncii  is  fcreatar  In  tho  A,  A| 
Id  the  A,  B,  series  mlgbt  meet  the  demands  of  the  •ooodo 
slderatlon.  If  they  are  int.'     It  seema   prutmbl^,  th(»«lor«, 
thoro  la  not  oven  a  partial  eftacemeat  of  tht  associatioos. 

In  previoiu  exp«riin9Dt«  the  amount  of  int«rfer«Doe  rec 
quite  oonatant,  eveo  while  there  waaconaiilersbleohanireiai 
practice.    We  nuy  explain  this   by  aBBamliig  that  the  pra 
•ffeet  for  tbat  partieular  part  of  th«  proc«M  represented  bs 
interfering  aasoolattoos  attained  its  full  measure  very  soon.    « 
there  la  no  great  dlfferenoe  in  t^^^ueral  prooiloe  notloeable  bati 
ezperifnente  I.  and  II..  there  i«  coiiolderable  with  regard  to  ■ 
Interference  pffuct.    TUs  may  be  doe  to  the  Kreater  complexity  ' 
thla  part  ot  the  proocea  In  these  ezperlmente.     It  ereo  eeet 
probable  that  If  experiment  11.  hod  been  made  at  the  eta^ 
practice  of  experiment  I.,  tbe  records  would    have  shown  T 
the  Interference  effeot  is  p«ater  than  the  prootjce  efleot.    The  1 
of  the  matterla  of  oonrse  to  be  made  when  the  sabjeot  la  in 
tralnlns  and  oapable  of  taklns  advantage  of  or  mastering  tbe  1 
Uoe  ana  Interference  tendenoMs  with  something  like  uniform  < 
iTenese.    Tbe  amount  that  A;'iBaboveA,  especially  abowa  uu 
•noes  in  the  two  j^roups  of  experiments  gathered  up  la  Tablet  L  L 
n..  being  lA.l  HV^ounds  in  the  flret  ah  compared  with  3.M8eoondt,4 
at  moat,  0.45 seconds,  if  we  uke  tho  average  of  Aj.  Table  11., 
U.&3  secondfl.    A  third  group  of  experiments  was  accordioelv  sii 
exactly  lik«  the  Brut.    Tbe  result  la  given  in  Table  III.     'Aere 
(dd  records  for  eovh  average. 


. 

Tablb  in. 

, 

Ai 

A, 

A,' 

Bi 

D 

B,« 

se.BO 

72.31          03.38 

UM 

SS.06 

«j« 

p.  E.  Av. 

±  .987 

±1.1          ±  .807 

±  .S30 

±1.38 

±  M 

The  intervals  nre  not  rjulte  the  tame,  but  the  difference  la 
each  that  we  can  expect  much  change   in   the   results  from 
source  as  compared  with  Table  11.    Tbe  close  correspondence '.. 
Table  11.  is  suftlclentlv  evident.    Here,  as  In  Table  I.,  A,— A,  v< 
nearly  equals  A)=— B,'.  the  ditTerences  being   16.53  seconds  a. 
I1I.22  seconds  respectively,  shoving  that  tbe  iuterference  effect ' 
Aa  upon  A,  ^  le  the  eaiue  att  that  of  A^.  upon  A,. 

ror  the  proper  eatimation  of  the  results  ot  meaeoiemenle, 
must  know  the  range  of  variation  and  tbe  scale  of  equal  volsea 
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tfae  IiwtriUDont  we  employ.  TheshorteBt  record  made  In  experi- 
meot  n.  In  the  A^  B^  Mriee  b  96.S  aud  the  longeni,  with  Ihlit  seritMi, 
that  ia,  in  1b«  interference  experiment,  101  aeconde.  The  difforoaco 
of  the  average  ot  the*(»  interference  te*t«,  83.4  seconds,  and  the 
iMt  average  of  A,  R^,  45, ■'^3  w:<oon(l»,  muy  tie  c»lled  Ctae  average 
raago  of  this  eiperlment.  This  bi  not,  however,  the  maximum 
average  nu>ge,  Hince  the  minimum  record  suRsests  th»  poedlbility 
of  a  tUU  lower  average,  and  we  have  an  [nt<Trprfnc«>  uverase  of 
ei.8  aeconda.  The  lower  limit  is  fixed  by  the  maximum  riiptdUj  of 
hanilll DC  the  cards  and  the  process  of  discrlmj nation  ann  choice. 
Tht;  apper  limit  Ia  not  »o  weU  defined  and  probahlv  exceeds  the 
time  which  would  he  rvuuired  if  the  inemvry  of  the  positions  did 
Dot  co-Operat«  at  nll^wnich  would  neAro  n  nntiirAl  limit — since  the 
mbjeet  looks  In  the  wrong  direction  more  than  he  wonld  if  the 
BUtler  were  left  to  chance. 

To  get  »ome  eHlimate  of  the  valne  of  the  di\'lHiona  of  the  range  of 
varlanoD,  we  may  aak:  What  ia  the  variation  which  eqalvalent 
tendencies  of  aasociatlon  produce  above  and  below  alxty-one  see- 
ondaf—tbe  record  made  wnen  no  prevloua  adHoclationa  are  prceent. 
The  total  practice  uticct  gf  tliv  fir^t  Qfty-idx  aanociatloDs  of  the  A, 
B,  aeriee  reduced  the  record  to  45.52  t<«condB.  FVom  the  eenerail 
coorve  of  the  carve  we  can  a«8ume  with  only  a  small  error  that  UiO 
efleot  of  aixty-four  nasoolationB  would  have  been  the  same.  The 
total  interfereni^c  etti-i-t  at  glxty-four  nMoclfttion»  gives  an  average 
record  of  S3. 4  Beconds.  Th»  difTereuce  above  BixtV'-one  Is  22.4 
•econdfl,  below  1&.62  Heconda  for  these  equal  forces.  To  get  a  com- 
paiiaon  of  smaller  variations,  let  ua  HNsiinie  ibnt  the  records  of  the 
nnrt  paper'  ar«  comparable  with  those  of  experiments  n.  The 
hlBtlncanon  for  this  is  that  the  stage  ol  general  practice  Is  abont 
tb«  eame,  and  especially  that  the  interference  wltii  the  120  seconds 
iiiterval  is  neiu-Iv  the  some  in  both  cnue^—  iLtmely,  13.(7  seconds  aud 
16.63  seoonds.  tlie  practice  effect  of  eight  nsMiciatione,  with  a  300 
B^oonda  Interval,  is  ».15  seconds.  Tlie  inlerff  rcnce  efTeet  i  from 
Table  in.  of  the  above-mentioned  paper)  in  ubout  twelve  seconds. 
The  ratio  *"  is  nearly  equal  to  ^.  Accordingly,  ae  measured  by 
the  variations  in  the  experiment,  the  practice  effect  is  two-thirds 
the  iolerterenoe  effect;  althouKb,  a«  measured  by  a.  method  in 
which  thoro  was  only  »  slight  chungc  in  the  records,  they  are 
equivalent.  The  latter  is  of  course  the  true  measure  and  shows 
tut  the  variations  above  are  relatively  greater  for  the  same  assod- 
stlV0  tendenoy,  in  these  nieclal  cases,  in  the  ratio  of  three  to  two. 
^Mse  records  aro  not  ButBclent  to  enable  u»  to  map  out  the  scale 
more  In  det^l. 

To  ROmmaiize  the  resnlts  briefly:  We  have  shown  that  under  the 
Blmple  comHtions  of  tbia  experiment,  the  Interference  effect  of  an 
•snociatiuD  Ijvan  n  eonstunt  relation  to  the  prnctioe  efllect,  and  Is, 
lo  fact,  equivalent  to  it.  As  regards  tbo  nature  of  the  prouew,  it 
haa  been  shown  that  we  are  dealing  with  the  icterfereuce  of  stUI 
persisting  associations  and  not  with  the  results  of  their  etfaeemeot. 

To  estimate  the  resulta  conoctly  we  must  refer  to  the  conditions 
of  tbo  experiment.  The  cards  are  sorted  with  the  greatest  possible 
ip«ed.  Every  asalatance  the  memory  of  the  poamona  can  give  is 
BtUtxed.  .^11  conditions,  except  the  memory  (aetor.  are  approx* 
toutely  the  same  in  each  best;  and  the  variaticms  in  tnc  records  are 
dne  to  the  latter.  As  has  boen  st>atcd  boforn,  psycbophyslo 
prooesMe,  liigher  than  simple  Hucr,aasive  association,  seem  to  be 
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exvlndeil.    It  at  tl:<*  And  of  tli*  A,  A,  Mrtw  of  tMto  H.  E.  B.  trlMl 
to  recnll  the  poBitiuns  of  both  A,  and  &,,  this  cftn  luuaily  be  doD^ 
thongh  with  dlfflculty.    Coiuid«rable  time  «-ntil<l  be  r^aJr»dtoli ' 
thH  t-wemypoKiCIons  in  memorv,  especially  ninov  they  are  cocin- 
dkitory.    Tn»  BiMOciallonB  ure  here  In  balance,  and  in  aorlintt  irtth 
fcbe  greateat  pouible  speed,  it  Is  noarly  tfa*  aaine  aa  If  ibent  hidJ 
been  no  Dreviou*aa8oclatl«iu;    DevertheleM,  if  the  nubjfict  takM] 
fcimo  to  tnink,  Rv«r.v  L-iinl  (.•an   usually  be  placed  correctly,  bom  . 
memor}'.    This  i>  another  proof  that  th«  ftseociatlona  persist  tod 
bsTe  Dot  be«n  effac^,  and  alau  that  in  aorCini;  with  tho  gmUM i 
pofMlhle  Hpeed,  hi);her  prooesses  are  excluded,  but  that  soch  JOtJ] 
modifv  Uu>  mitiiU  grcittiv  If  tht*  work  la  done  delitwrately. 

MjDoe  vcv  kiiuw  what  thv  relation  of  practice  to  toterfaronoe  b  : 
■  ^mple  case,  w«  bare  the  baala  for  uaderst*ndln|;  tbe  chai^M  t 
the  r««ulU  when  other  (actors  ent«r. 

The  ner%'ou8  aystcni  ha»,  aa  la  well  known.  Inherited  tendesetea  i 
grovth  and  adioatmrnt  to  cxtoroal  rircuniHtsnoes.  Perbnpn  ihei] 
aimplettt  of  tiieee,  for  tbe  oriranizatioii  of  nervoiia  activity,  iii  tbej 
tenoener  of  nerT«  ourrenta  to  run  from  one  improeaioo  to  ~th«  aexlJ 
anccceding.  Thta  U  niodlfled  in  many  vays  by  spocia]  tesdenoiflt] 
of  higher  order,  which  may  be  claaaed  as  fnndatnentnl  practicall 
i»d]tutmenta,  or  practical  Intereata.  If  theae  arc  Riven  an  opporia- 
uity  to  inHu^nce  the  rc'iiulla,  we  are  not  doatiiig  with  aseocUlloH 
Ewrar,  hilt  with  theiK' »»  mcdiflcfl  by  other  more  powerfnl  (otwa-J 
These  means  of  avgidinp  interference,  howerer,  requir<»  tJnie  iit4l 
energy.  More  time  U  required,  niherwiae  we  miclit  expect  ttenj 
to  •mIbL  iiB  when  wc  act  witli  tho  xTesbest  possible  haate.  Uarvj 
energy  io  required,  siiicc  the  process  ia  more  complex  and  th*l 
work  of  analysis,  n-hich  i»  the  Incorporation  of  parta  of  on*  I 
process  in  another,  is  proverbially  diBcaJt.  There  are,  besitor] 
gr«At  numbcm  of  Hecondnry  t«ndcneifia  by  which  simple  eaoceaifnj 
aaaooiation  is  traiisrormtvl.'  Moreover,  where  the  condltlona  aftj 
more  complex  than  la  thia  experiment,  eertaln  eleraenta  may  9Mti 
and  change  the  reaulta.  A  penioii  who  8pf:ilc<t  neveral  languagMJ 
finds  that  the  word*  of  the  same  langoaee  tend  toberecaUMW-j 
gether.  Some  porsons,  alao.  know  ana  can  ose  two  dlffaMdl 
a^'atema  of  Hhorthand.  In  theae  oaaes  the  elements  aaaodated  art ' 
used  M  membera  of  a  group,  for  the  exchisivi;  employment  of  whick 
ther«  seems  to  be  a  stroag  tendency.  The  inconvenience  of  iat«^ 
ferenoe  is  thus  to  some  extent  avoided  in.  theae  oaaas,  bot  probaUj'  i 
only  by  proportionate  eipendimre  of  energy.  I 

The  theory  as  to  the  character  or  nervous  aaaoci&tiona,  rafWN'j 
to  In  the  beginning,  naniely,  thai  a  nervoua  discharge  does  tf" 
radiate  Into  all  lines  of  aaaoolatlon,  but  ia  wholly  appronrlnted  I 
the  Bsaoclation  which  baa  a  momentary  advantaicA,  in  Hvidvnlly  u—. 
aapported  by  Lbn  resultA  of  these  expurireienls.  The  fact  that  tbe 
approximate  proportionality  of  the  Intcrtcrcnce  and  practio« 
elfectaof  an  association  can  be  demonntraled  in  any  case  in  vbi<k 
■imple  aoooesalve  aiMOoiaUun  ia  utilised  to  tho  full  extent,  (Bad*  m 
to  sospeot  that  wh«»  facta  seem  to  correspond  with  tfaia  theof^i  i 
some  aooMsory  aasociations  have  been  developed  to  briuti  ■^*>^| 
tbe  reeult.  ,  , 

In  conclusion  I  wi«h  to  acknowledge  my  indiptednaes  to  I>r.  San* 
ford  for  valualii^  suggestions  and  to  my  wife,  wlio  has  greatly  aldeA] 
sie  In  this  atudj'. 
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Xew  York,  1883;  pp.  206,  flfty- 


The  primiuT  sira  of  tHiit  l>ook,  as  the  title  Indicates,  La  to 
give  th<?  i»irgt(.-al  tiLatiu  of  bho  Hubject  of  btnia  locallwitilon.  tn 
addition  to  ttiis.  It  may  »«rve  to  turiu«)i  an  expreMaion  ot  wliat  ham 
oome  to  be  (Cduerally  accepted  in  thb  country  in.  Ihia  much  coobra- 
vert«d  Rabject. 

Chajurr  llnrt  tronts  of  *Th«  d]flgno«isor  rer«l>rnl  di»9tia«."  Here 
re  learn  that  "there  are  certain  areas  upon  the  oortax  o(  the 
'brain,  not  uecewaifly  oo-extenalve  with  eiiher  Iob«4  or  convolu- 
ttooSi  wbo00  functions  are  accurately  Icnown."  Of  tli«ae  the  aabbor 
woQld  make  fiv«.  vit.:  (OThe  sensorl-motor  srea;  (2)  Thftap«eoh 
area*;  (3)  The  visual  area;  I'D  The  auditory  area;  (5)  The  areas 
of  the  seniiatioaa  of  timt^U  and  tanto.  Each  of  those  is  briefly  out* 
Unod  with  the  aid  of  the  clearost  poagihlo  diajirrams.  WHli  reeard 
to  the  "»eii8ori- motor"  ar^it^,  the  view  ie  tAk«n  of  foci  with  wide 
inwnn erring  urt^an  of  r*proitan:.itlon.  "Each  notion,  each  part  of 
A  limli,  tiiiM  a  wi'if  yt'in-rul  rojinMientatfon  over  the  ooit«x  and  a 
■peciul  reuresont.'itiun  at  a  limitod  area."  "Tlie  are>ns  of  reprMon- 
taclon  of  tne  different  llmba  merge  Into  one  nnothfr."     "Thl<4  ex- 

fiUiriD  the  fact  that  excMoii  of  a  gmati  area  docM  not  totally  para- 
yzc  Ihf  portion  of  the  limb  cfaicfly  rcpri-stmtod  on  that  area.  The 
adjacent  areaa  repi-eeent  to  some  extent  that  Umb  and  hence  oan 
govern  it  if  need  oe."  The  anthor  reassertti  bin  view,  a»  the  deaie- 
nationoftbia  reeioa  indt(jut«».  tluvt  then*  it  »ome  Iom  oI  lactue 
««asation  as  well  as  pAriilyiris  when  a  lesion  of  the  motor  areas 
oceors.  Speech  areas,  motor,  auditory,  and  visual,  are  loeat«<i,  In 
the  left  hemliiphe-e  for  rlebl'iianded  persona,  In  the  poftiirior  part 
of  the  thtrd  fi-ontul  convolution,  in  the  flr»I  and  Mconil  tomporal 
coDvoluUonH,  and  in  the  lower  parietal  angular  region  respectively. 
Tfa*  locatlou  of  graphic  speecn,  the  power  of  writing,  Is  not  defl- 
Dlt«lT  determineil,  c-aMea  on  record  pointInK  to  both  the  uecond 
(rontol  convolution  and  the  lower  parietal  nvar  tlic  hand  centre. 
In  regard  to  the  visual  centre  the  author  follows  Uonachen  in  plac- 
ing the  primary  c«ntr«  in  the  oaloariae  fiasure.  Audition  la  located 
In  the  first  and  iiooond  tomporal  convolationa,  each  car  being  eon- 
nected  with  both  hiMnispneros,  so  that  total  dcnfnees  is  never 
Oatmed  br  unilBt«>ral  lesion.  Taste  and  smell  occupv  the  tip  of  the 
temporal  lobe,  lawer  and  median  surface.  Liko  i^ie  centrea  for 
heaiiof,  «ach  lobe  supiiUes  the  aeiise  ofkiuh  of  both  sides,  so  that 
noilaterali  lesion  rarely   produces   noticeable  symptoms.      The 
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fronUl  recloD,  the  great  lent  inoognita,  hu  b<Mii  In  an 
UUo  way  Irrcabtlbly  uMoclsted  with  higher  psvohlc  fimi 
Tiao  antnor's  ezperisoco  seenu  to  tiupport  this  vieir.  Lostou  _ 
tUB  ragioD  caoM  no  dlatarbaixw  of  motkm,  of  densatlon,  or  of 
speeoh.  "  T«t  for  the  coordination  of  facta  into  orderly  aeriea,  for 
ootnparlMD,  and  for  aoaljnis  of  knowledge  gaiood  through  tli« 
MnaMi  tha  nealthy  atBt«  of  the  frontal  lobaa  appears  to  be  aae- 
eoaary.  And  ImIoos  In  the  tiroatal  rag;lon,  fl«p«oiall}r  upon  the  left 
side,  ore  qult«  nnUormly  attended  b;  mental  aollneaa,  apaihv,  tack 
of  eoDceDU-atlon  and  imperfect  self-control."  The  fnnetioitiTuf  ' 
bUiJ  eangUa,  opUc  thalami  and  cor|>orii  *triat«,  ar«  atill  iindetA-] 
mined.  If  a  lesion  here  doea  not  invade  the  inti^niat  capsule,  ' 
preaenoe  oau  not  b«  detected  daring  Ufa.  The  cerebellum 
oonslders  as  the  organ  for  control  ofbodlly  equilibrium. 

Id  Chapter  U.  pp.  lB-113.  wc  have  dlscugeed  at  length  trephlstsj; 
tor  epilepsr.  Caees  are  clearly  stated,  and  aupplementine  tbii  * 
mioroseoploal  study  ct  tiro  of  the  oases  by  Van  Oleson  U  RiTes. 
The  netnaultof  operatlOBs  reported  la  ten  easM  cnred;  sis, la- 
PTOVod:  eleven,  not  Improved;  and  two  fatal.  Trephining  lof 
Imbecility  doe  to  nlic^oc(^phalus.  Chap.  HI.,  114-lM,  ia  an  operalioa 
where  the  Burgeon  eocounUira  gre&t  odda.  Out  of  thirty-four  caicsi 
tonrleen  died,  and  rive  ithowed  no  lmprov<>meiit;  while  eigbt  wets 
somewhat,  and  acvun  ervatly,  improved,  When  gross  atrophlesats 

E resent,  anrgtoal  interference  ti  of  no  arsilj  but  when  brain  Umm 
as  been  arrested  in  ittt  development  by  cysts,  clots,  or  tumors,  oi 
by  early  onion  of  sutures,  the  removal  of  those  disturbing  oood- 
tions  by  giving  more  space  may  result  in  stimalatinc  growim  and  is 
Improvement  or  oure.     Chapters  follow  upon  trephining  for  cere- 
bral hemoRtaaoe,  for  Bbsoess  and  for  tumor  of  chE>   brain.      In  tUf 
last  field  Stan*  naa  added  to  hia  300  cjuu^s  or  bruin  tumor  in  pationll 
under  twenty  years,  300  from  adultd;  and  his  table  combining  the 
two  Hats  of  cases  shows  some  etrildng  facte  toachlng  the  relative 
frequency  of  varli>u8  If iiidn  of  tumoral  dlfferem  nges.     Tumonol 
tobcrcular  origin  lire  luuro  than  three  timvs  ( 152  to  41)  as  frequeot 
In  obUdren  as  in  adults.     Also   tnmors  of  the  oerebellum,  pons 
and  mednlla  are  more  than  twioe  as  nomerous  In  children.     Of  the 
whfle  BOO  tomora,  for  reAaona  of  ohsracter  and  position,  only  forty- 
six  WPK>  cloarly  open  to  orcmtion  and  only  thirty-seven,  abontns 
per  c«nt.,  could  probably  have  been  Bucceselully  removed.     Tre- 
phining for  Inaanlty,  cKap.  VUI.,  has  proved  of  service  In  the  rare 
OBset,  alKxit  two  per  cent.^  where  Insanity  has  developed  immedi- 
ately after  serioiiH  injnrv  to  the  head.      It  baa  also  been  tried,  both 
In  thia  country  and  in  England,  for  the  relief  ot  general  paresis,  hot 
without  effect,  or  accom]>anIed  wilh  only  such  lemponuy  Impro' 
ment  as  may  occur  in  any  cukc  of  tliie  disease. 

TVephining  for  hoadacnc.  Cbap.  XIX.,  has  been  sucoesefol  In 
oases.  In  boto  of  widcb  the  disease  was  of  traamatdo  orlgi 
sharply  looaUeed.    The  booh  closes  with  a  chapter  on  the  O] 
of  trephining,  which  ig  of  purely  technical  interact. 


The  fiini*»ry  ifotor  AincMona  o/ IA«  Onfrat  CDntoluftons  D/tft«  i 
CtTfbri.    P.  W.  SIoTT.    Brit.  Med.  J.,  11.  pp.  685-7. 1893. 

The  point  ot  thin  research  consists  in  the  very  aatisfac 
evidoncti  whicfa  il  bringa  to  bear  upon  the  seusoi^'  functiotu  o.  __^ 
so-called  motor  areas.  The  worK  was  done  chieHy  on  monkera^ 
portions  of  the  brain  being  removed  with  a  Horeely  brain  kain. 
Definite  regions  were  paralyzed  in  this  way  and  after  determiitiog 
these,  senstoitity  waa  tosted  by  spring  oltpa  cf  ditferent  strengths 
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>pli«d  to  the  ■Ud.  The  animftla  reacted  iiniformly  nlwuys  r«inov- 
ig  the  clips  from  the  aid*  umaffeuted  by  the  IcbIud  in  th«  bruin  and 
i  general  cot  aoticiag  them  on  th«  {mralyzed  aide.  The  nacoml 
cplanatlon  U,  of  courae,  ihat  the  anImaJ  1m  nnconitcfoiiH  of  tteaitn- 
OD  open  that  aide.  A  more  detailed  account  of  theat;  cxperimente 
be  looked  (or  In  as  early  number  of  the  Journal  o/  P.'ijfri- 


iinarj)  ObtiervQttoait  on  Some  Chaniffit  Ciiuted  in  Nervou*  TiM»ueB 
by  HeagenU  Commonlji  U»fd  to  BarxU-n  Them.  Hsnky  H.  DO!f> 
ALDsoN.  Jour.  o(  Morphology,  Vol.  rX.,  pp.  123-lSS.  BoaCon, 
ISM. 

paper  oaeta  a  ahnde  of  douht  over  the  records  of  brain 
,jita  as  they  are  osually  accepted.  UnteRit  it  is  known  exactly 
U17  particular  br&ln  haa  been  irt<a[«d  l>ffiirM  weighin);,  the 
;bt  ae  recorded  may  be  anj'where  ht^twt^n  itiirby  per  cent. 
j;e  and  thirty  per  cent,  too  enuill.  In  general,  hi-chroir<at«  of 
Bh  nolutlona  avell,  vhlle  alcohol  lia^i  a.  tendency  to  ahrink  the 
in,  and  theee  proceitaee  may  eveu  pa»H  beyond  the  Umitsindi- 
_  Bd  above.  A  Uirge  number  of  exporimontti  were  made  on 
beep'a  brains  in  a  number  of  different  Bolutions,  and  the  general 
nactiona  recorded.  To  have  the  reeearoh  cover  aa  much  of  the 
Md  aapoMlble,  the^e  wero  tiien  rnpoatod  upon  uUarkN'  briiin*  »nd 
vnaeolea  of  human  brnitis.  RoHuIta  wore  in  nil  i.'iises  entirely 
AUpoaalble  variationii  of  temperature,  strength  of  aolullon, 
of  coitlng  the  brain,  degree  of  drynesH,  dralnare,  age  or 
],  length  of  lime  post  murtem.  et«.,  were  buken  into  oars- 
gont.  so  that  with  these  datn  nt  himd,  It  is  new  possible  to 
I  the  weight  of  any  given  brain  to  its  original  weight  when 


tbe  cn'oee  changes,  however,  we  hare  but  n  smAll  part  of  the 

i  of  Cms  research.     The  brain  swella  or  shrinks  on  account  of 

_      taklDg  place  in  lt«  tlasae  elements,  the  nerve  eelK    The 

I  of  these  may,  therefore,  be  far  from  normal,  om  given  by  the 

•books.    For  eonaiderallon  of  thin  aide  of  the  stibfeet.  tve'must 

:  a  ■obeequent  chapter.     The  paper  should  be  in  the  hands  of 

VM  who  la  contributing  to  neurological  science.    We  confers 

dlaappointmunt  in  not  finding  an  explicit  aet  of  directions 

J  the  most  nearly  correct  weight  of  the  brain  poasiblO) 

lne  of  a  method  wliioh  would  unify  and  make  compariable 

:  of  different  obeervere.    Gathering  some  such  etAtement 

J  article,  we  nhontd  nav  that  the  brain  shonUI  bevolghed 

:  It  comes  from  the  skull,  with  pia  intact,     A  note  should 

whether  the  olfactory  bulbe  and   pituitary  body  have  been 

and  describe  where  the   diviHlon   between  raedulU  and 

baa  been  made.     The  state  of  ihit  blood  vessels  should 

i^deaorlbed.    It  immediate  weighing  is  not  possible,  carefnl 

Id  be  taken  of  nil  treatment  to  which  it  Is  aubjected  up  to 

ittme  at  which  it  is  weij^hed. 

looe  amount  of  work  hna  been  condensed  into  little 

I  twenty  pages  bv  stating  nearly  all  the  results  in  t»hular 

The  tahlea,  torty-elght  In  number,  give  the  briefest  and 

stAtement  of  the  caae  posiill>le,  ana  make  the  data  eaclly 

Ible  (or  reference. 

Ptfrnernatin-K,  tmth  a  Rhumf  nf  Some  Old    and   Kew  JVeUodf. 

FutBBli  A.  Fish.    The  Wilder  Quarter-Century  Book,  pp.  389- 

400,  1  Plate. 

will  he  found  a  convenient  oompendtura  of  aome  of  the 
mathoda  of  brain  preservation.  obleSy  with  reference  to 
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groM  Bp«cim<MiB.  C<^iitribiiticnH  to  tb9  Bobject  have  aoi  ret  rt' 
etilt«d,  iMMtrdint;  t^  the  Author,  Id  <tl»oov«rIa|C  tb«  ideal  meitioJ  tt 
pMpitratlDn ;  but  to  one  Tho  hiu  hlnueir  expertmenMd  lUong  Utif 
Un*,  tbU  will  not  appear  m  any  aDpardonubV  failnrp.  A  ara^btr 
of  «zpt>riiaeDt«  hnve  be«o  made,  and  as  a  recmlts  a  new  Sidd  k 
recommended.  Its  oompoaldon  lawau>r  and  aicohol,  oach  MOcc, 
^ycerine,  afiOo.c;  xtnc  chloride  and  srKlium  chloride,  20  gm.  ewib 
Thr  spi^clinen,  after  having  its  venlriclva,  and.  if  i>a«alb1e,  ita  blood 
veHeu.  Injected  with  ihU  fluid,  Ih  Immersed  In  it  for  thnse  dafh 
and  BUbeequraLlv  iu  a  mixture  of  equal  parte  of  Uie  floid  ui- 
aeventj-  per  cvnt.  nlcoho!  for  a  wuck  or  moro,  wben  U  la  fiaBUf 
prre«*rr*(l  In  ninety  per  c-ent.  alcobol.  Fuitlker  experimeaU  «• 
under  way,  which  we  may  hope  to  hear  from  later. 

TJi«  Kffrft  of  .SfttnuIaKon  and  </  Chanffta  in  Ttmpemlure  upon  M 
IrHlnbiiUy  and  Vonduffitiity  of  Hen'^  fVters.  W.  H.  HoVfBU, 
8.  P.  Bt'DaKTT  Axu  Ed.  LKa»ARD.  Journal  o(  Physiolo|7, 
Vol.  X\n.,  pj).  JW-319.    l,oi;don.  l^M. 

The  iiurpoee  of  tblti  reaearcb.  aomewbat  diffrrtMit  from  BJinite 
studice  in  thia  field  in  which  attentjoa  haa  centred  abonc  Iniia- 
bility  of  nerve  Hht^n  at  diiferent  temperalureH,  in  to  dtBcover  tbt 
relations  of  temperAture  to  oondacUvi>y,  %(-ith  the  bopc  of  Uirow- 
Ing  Bome  URht  on  the  natoro  of  the  ti^rve  impaLBe.  6y  the  i»o  <t 
both  raeduuated  and  non>m«dullRt«d  nerves,  it  woe  hoped  to  I««n 
aomethiiig  alao  in  regard  to  the  ftmctlon  of  the  medulfaiy  HbeiUu 

The  method  consisted  in  cutting  tba  iier\'i-  and  laj-fng  it  in  a 
Bmall  brfwa  iub«,  around  which  wMt«r  uf  any  deitired  temperature 
wae  made  to  circalat«.  Expcrimcute  were  made  on  both  frogsaod 
mammals,  rabbit,  dog  and  cat.  It  has  been  known  (oraomfUoM 
that  nervea  may  be  wannud  or  voolcii  withiTi  certain  limits  M 
point  where  Ihey  lobv  thuirirrilnbility  itnd  cundurtivitv,  and  (Mt 
on  brinpng  thorn  back  to  a  t«mperittUT«  befneeii  tbei>cliinlu,tb*f 
may  reftnin  both  these  propertiee.  The  princtpal  ftddiUono  toour 
knowlMl)j;o  pontrf baled  by  the  present  inve^tigatii-n,  refer  lotbl 
onlor  In  which  conductivity  is  arrf'Bt«d  by  coaling  in  dlfToieil 
olasBOs  uf  i»rve  Sbeis,  and  to  something-  aniqoe  in  nerve-fltor* 
ph>'«lo)ogy,  viz.,  a  npid  f»t!icue  of  c«-rt«in  tlbers  at  thepoliitc' 
atimuiatlon,  hence  calU'l  l>v  thK  Huihora,  "aUmuIation  faUfoe." 
Si:ic«-  thla  la  a  point  by  itaelf,  It  ma>-  be  considered  flrct.  ■'  Stisni' 
lacion  fatJgne ''  wattdiFteovered  In  connection  with  Mininlatiof>*( 
the  to-^iitJc  nervr  of  the  cut  for  the  atndy  of  the  vffcctA  of  ccoliaf 
on  motor  flbers.  vaao-conatrictor  fibers,  r.ad  ecavtorv  flbersiotW 
sweat  g!n&da  of  the  paw.  In  every  ciiee,  ^-bother  cold  v.-a«  appUw 
or  no;,  etlinulitlon  cea-ied  to  have  any  eOeet  on  the  oonti'.rwM* 
and  veer <- tor}'  AI>i<rs,  and  it  Im^ked  aa  Uu.ushagpnuine  nerve-Qber* 
fatigue  efTML  had  been  demonstrated.  Later,  it  was  (send  tbil 
this  fatl^e  BXlated  orilv  at  Itie  noini  o!  etimnlatlnn,  and  thai  t!  tbt 
electrodes  were  shitted  a  mm.  down  the  neri'e,  no  eimilar  t 
of  motor  Abera  waa  prfi-ieiit,  and  Mnce  iheee  arv  medulla 
the  vascular  and  aecjctory  arc  non-mcdullatcd.  It  Deemed  to  . 
to  fanciMnnl  dlflere.ttcc  dtielo  the  mednllnry  nneath.  To  ie»t  this 
point,  Klimulniion  was  itppilcd  (o  U>C  rami  bctwvon  the  f-plnal  cari 
and  sympabhoticgODglla,  where  botbeccictorjotid  vaao-conairict 
aerret  arc  anppoeed  to  poeaees  mednlisry  sheathv.  Uer« 
rei)Ul(»  cron^a,  the  vaso-eonxtrlctor  AltenT  being  not  sui 
Btinnilalion  fatigue,  as  predicted,  while  the  e«-<-retory  flbe 
fatigued  as  before.  This  breaks  down  the  lutercBTlnf;  g.^n 
Uoa  and  leads  to  the  conclusion  that  the  phenomenon  of 
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faticae  must  he  due  to  diflerpnc«8  in  thecaodaotlnK  portion 

the  flMre.  rathrr  thiLii  in  iiny  di(rer«ii(re  tii  thetr  Bhcntlu. 

Several  irthcx  puinU  ot  ialvm%  mnv  bo  abbreviated  rroin  tlie 

voui.'ht»ioii»  a»  follows  :     1.    Oooling  may  be  cuiivenioablv  used  to 

fclM'icihc  nerve  impulfle  where  it  ia  deairable  to  itiiiipena  conduc- 

^|vicv  «-ithauC  injnn'  to  the  norv<i.    2.    Thn  tf  mpvrntnro  nt  n-hlch 

^fcndiirlivUy  is  susmnKlod  VArios  NOnif>whiit  in  dift«rent  fibers,  lying 

Bittween  5  and  0  C.     The  cardiac  inhibitory  flben*  of  the  rabbit 

^te«^r  ai)  f  xci'ption  to  both  of  the  nbove  ruleH  in  not  r^KainiiiE  <-on- 

^Bnctiviiy   Wfi!  Mnil  In  Iommk  it  wl  IS  C.    3.     '-A  iM^r\e  imptilHe  ia 

paa^ttng  iiitc  a  airctch  of  fiber  of  different  tcmpcrntuve  may  ru tier 

an  incTf^&He  or  a  diminution  hi  force,  according  as  the  Uiinoeriiture 

of  this  portion  u[  the  n«rve  i»  aliov«  or  below  Ihat  in  wnich  the 

impoJae  originated."    The  force  of  the  impulso  ia  increased  by  heat 

and  diminished  by  coid.    4.    The  method  of  coollnfc  mayboiutcd 

to  dlS«re'nciaie  the  physlolof^lr^nl  varietiea  ot  nerve   fib«rs  oont- 

UumI  in  a  eommon  trunk,  via.,  to  itejiamie  vato-coantrictore  from 

vaao-dllators  in  the  samu  trunk,  inhibitor^' iind  au^mentorj- dbera 

bt  the  vaguR,  etc. 

d  iticrotcopical  Study  of  Changes  Due  to  Functiowal  Activttu  in  A'erre 
aetU.     C.  P.  HoiHiE.    JoDrnal  of  Moruholosy.    Vol.  VU.  pp. 
U-16S.    Plates  VII.  and  VIII.    1892. 
The  eai-ller  experiments  in  this  reaenrch  were  first  repai*t«d  to 
~    JotntKAt.  for  isss,  '89  and  '^1,  and  deal!  respectively  with   ihe 
jca  produced  in  itmnHl  irt>ii:!>i>n  i-t-lla  by  electrloal  stimulation 
witfa  the  procean  of  rrcovcn-  from  fati^^uc  thus  produced.     It  In 
iCceaAary  to  recapitulate  tlie  rchult«  of  thetie  ^xperfmenttt  further 
n  to  remind  tht)  reader  that  the  nuclcwt  became  smaller,  irrog- 
iuoutlinc  and  stAlned  darker  a«  stimulation  was  continued,  and 
the  eell  protoplasm  became  more  or  leee  vftcuolated  aceordiaf;  to 
Uu  degree  of  tatff^e  induced. 

Tbtf  iwlnl  in  which  the  preaent  paper  forms  an  ndvaiico  is  in  a 
Kady  by  itlmiiar  mfthuds  of  (^rCccU  in  the  nvrve  oells  of  normal 
Aillr  activity^  and  It  ia  intended  in  thia  review  to  cover  thia  laat 
KTtlon  of  the  work. 

The  ozperimenta  were  made  by  taking  the  anfmnU,  Eneliab 
■porraw.  piueon,  awallow  and  lioney  bee.  at  the  bceinnlng  ana  end 
u tbdr  day 'n  work.  The  above  animala  were  choeenneeause  of  their 
ttaataotaad  weUdeHntKl  Hivtluu  ot  diurnal  activity.  Similar pn-pa- 
■ttjonaoftti*  cerebrum,  cerebellum  andRplnat  Kan({llaw«r«eompared 
h  ttx  paiTB,  morning  and  night,  ot  birda,  and  the  rorehral  ganglia  of 
tan  eonplo*'  of  bees  each  morninir  and  nii;ht.  The  result,  wluoh  ia 
■tf  frwntaiit  Interval  to  paychologiata,  la  that  a  greater  d«grv«  of 
bU|tn«*obBnge  iaoflen  produced  by  ordinary  daily  work  Chan  can 
be  obtained  by  electrical  atimulation  Sf[a  of  cells  were  meaa- 
Ved  a«  In  the  former  experiments,  and  the  nuclei  wer«  found 
b  all  caacM  i<.[naner  In  the  eveiitnt:  apeclmeiu.  Thia  dlffor- 
tDce  In  the  spinal  gungllon  cello  of  the  birds  amounted  to  from 
thlnv-three  lo  sixty-four  per  cent.,  showing  an  average  for  the 
linlaot  forty-elKht  and  two-tenths  per  «nt  The  BoeTei  of  the 
t^isottbe  ocfipital  cortex  showed  a  alighlly  grfint^'r  difforonce, 
tUrty-six  lo  sixty -nino  and neven- tenths  per  eVnl.,  with  an  average 
has  of  flfty-one  and  five- tenths  peroont.  In  the  honey  bee  experi- 
Btnta,  the  nuclei  ot  the  aiitennarj'  lobes  were  me.iiiurea  and  abowed 
aahrtnkage  in  volumn  of  from  nine  to  seventv-Uva  percent.  The 
iBinal  ganglia  of  two  foxes  wero also  exumint^tl  and  only  a  moderate 
«Cje«  of  chaoge  was  demonstrated.  As  the  carcnases  after  akin- 
Btog  could  not  M  identified,  the  amount  of  fatigue,  or  the  length  ot 
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cbM«.  c4Dld  DOt  b«  d«t«niilncd.  In  the  motor  cells  of  tlteiptsil 
cord  of  *  [inti«iit  dying  of  hydrophobin,  the  iiacl«l  «-er«  fotmdtob* 
much  iihranken,  being  nfii«>  per  cent.  BinaUer  than  corT«apoitdiii( 
tiuol«l  In  a  Ho-colled  norrual  human  cord.  Ii  U  not  atrsniMtW 
we  should  Qnd  u  er»al«r  amount  of  ebangs  in  daily  fatl^e  Biafllii 
artiOolal  atimulauon.  It  la  not  powlble  to  obtain  seentiim 
Rlaiid  or  contraction  ot  a  muacle  by  application  of  »l«oUical  i 
•qua]  to  thai  produced  by  the  nomiau  aerve  inqjolae  to  l 
muaole.  Two  plates  cootaloLog  tblrtoeo  flgnraa  give  U)e  endn 
Wflwoh  at  a  |clAac«- 

m^  jn»rmaitOii  of  the  JfadiiUaru  Oroom  and  Sums  Otiur  Fmlama  4f 

Bmbn/onie  DtvtiapmeiU  in  tne  EUittttobranciu.  Willulu  A.  locc. 

Jour.  Morph.,  Vol.  Vni.  1603. 
Thr  Optie   Vfnitin  of    KtaKHobranefiM  and  thmr  Serial  RMatiom  la 

01/i«T  Structurfu  on  Uie  CephtMc  Ptale.     Ibid.,  VoL  IX.,  pp.  lUH 

122.  ISM. 
Mttanifru!  S^tnf^nlalfnn  in  thf  JfnfuUdry  FoldiKind  Brnbrgonic  JKa- 

fPreiim,  Comm.j  Anatomiachtir  Anzeigar,  IX.,  pp.  399-115.  ISPk 
Looy  Htatcfl  nt  th«  close  of  the  last  pap«r  that  he  Ib  txit  ready,  i 
yet,  to  fc^ncratizc  upon  (be  Msuontntion  of  the  vertebrate  nervani 
syMtem.       However,  the    (fton   which   he   brlnev    Coccthcr   pobd 
strongly  toward  a  helpfal  ffeneratlzatlon  In  the   near  future.    It 
faai  come  to  btt  t\iiH«  generally  held  liy  niorj)holi>gist«  that  it  1«  ite 
meeoblast  which  liecomee  Augmented  primarily,  and  that  wjgraeiia- 
tlon  of  the  neural  tube  la  moulded  by  theae  bone  and  musoLe  sonttMi 
and  accommodnt«-K  iiMeir  to  ihem.  Contrnry  to  this  rlew,  In  evokvy-^ 
onlc  stages   much   loo  youiie  to  ahow  any  trace  of  meeoblaine 
aorolben,  I.ocy  tlnda  a  perfectly  regular,  aymmetrloal  and  ooDatAnt 
flegmenUition  of  the  neural  plate.    He  baa  tacceeded.  in  one  of  tbe 
aharks,  in  tracing  out  this  ae^mcntatjon  in  a  vonii«oa(ive  and  orderly 
wayiandhaAulf^  suooeeded  in  demonstrating  it  in  early  embryos  of 
Amblystoms,  Diemyctyloa  and  Torpedo  OcelUta.    In  all  Locy  Sadi 
elovofi  metamered  in  the  expanded   portion  of  the   nenral  plate 
which  roprvstintc  lhi<  brain.    Tlu-ae  are  diatribaled  to  the  three 

firimiUve  cerebral  vesicles  as  follows :  six  for  the  third  ve»Ie1e,  two 
or  the  second,  and  three  tor  the  flrst.  Later  all  traoea  of  this  seg- 
mentation become  maslced  by  the  development  of  special  struotures 
throughoat  this  entire  region.  The  fact  ot  such  a  Mgrnent^xtloo 
appewQg  »o  early  aboulabe  given  promlnenoe  In  worldng  uu:  :li«] 
anoestry  of  veviehratee.  At  Unit  all  the  m«t«mereB  arc  alike,  whlcli] 
would  indicate  lui  nncestral  form  of  this  character,  i. «.,  withuti 
dUferentiatJon  in  the  neural  tube.  As  cephalfzatioa  advances,  dif- 
ferentiation takes  place,  and  it  is  in  this  that  the  primitive  aegmea^ 
taUan  is  lout. 

This  brings  us  to  the  first  pagot*  of  our  author-     Tlie  first  simot-^ 
ores  to  make  their  appearance  In  the  segmented  neural  plate : 
the  pita  which  repreitent  Ehe  optic  vealciea.     Ju*t  behind  toeee  ai 
pear  a  second  pair  of  dritremlniis,  the  so-called   »cc«s»ory   . 
veslclea,  which  give  rise  latiT  lo  the  pineal  eland.  Btlll  a  third  pi 
of  ptta  may  be  observed  behind  the  second,  out  theM  early  becoo  _ 
obscured.     This  series  of  depres^iona  le  taken  lo  represent  a  mold* 

{lie  eyed  conditioa,  eommoQ  enough  in  invert«brat««,  but  not  known ' 
n  any  vettebrste,  And  this,  too,  is  of  signitloanoe  In  a  search  after 
the  ancestTK]  form.     The  arrnnsement  of  these  opdc  vmIcIm  in  a 
laterally  uymmncrical  Herfea  inclinoa  the  autlior  to  tJie  view  that  the 
eve  may  be  hgmologized  with  the  sense  organs  wtiioh  sprluff  troi 
tne  lateral  line. 
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EpiphiftiM  )>f  TtliatU  and  Amia.  Orarlrs  Hn.1..  Jour.  Uorph. 
Vol.  IS.,  pp.  337-28».    PU.  XII.  nnd  XIII.    1894. 

The  spocUl  sl^lflciuica  of  this  piipLir  conaiHts  in  its  SlUng  a  gap 
ODT  knowledge  of  the  ploeal  Htfucturefi  In  the  bony  fl»lies.      In 
itiQa  al*o  witti  Locy'a  oWervaUoua  on  £liMmobriuioh»,  it  ib  of 
Bt  to  note  tbnt  Hilt  finds  two  lodep^adent  oatgrowtha  arising 
I  tbe  root  of  thci  mid  brain  In  the  t«H0Bts  exsiiiiii«>d  and  in  Amia, 
i«*6  tof^tfaer  form  the  epiphysis,  but  each  vesicle  ramains  dia- 
The  author  coiuildera  It  probable  aluo  that  in  their  primitive 
>D  thejr  wor«  side  bv  sida  and  subBequeutly  become  crowded 
I  meoian  line  by  ttw  nxiwtb  of  the  hemispheres.  The  platea, 
ty-two    figures,  give   ttte    clearest   powtlble    account  of  the 
aobject- 

iipar>ih'nr  Studu  cf  thf.   Epijthj/itiii  and  Hoof  of  t?ie  Dienccphaton. 

A.  D.  SO8EM*0N.   Jour-  Comp.  Nourol.,  Vol.  IV.,  pp.  12-72.    1594. 

TUB  papar  giveH  the  literature  of  the  pineal  region  inorv  inex- 

snao  loan  any  :hai  we  have.     Each  author  is  treated  eeparately 

wd   the  malu  points  have   bi^cn    gathered  together,  summaries 

lied,  etc.,  ho  aH  to  ^ive  the  organ  as  It  ban  heeti  deai^dhod  in  tbd 

tannt  oloaacb  of  vcrtmbrat^a. 

and    Prophytaxia   of   fiunntty.     John    Pvtrroy,  M.  D, 
AtleiUat  and  Neurologist;,  Vol.  XV.,  pp.  32-68.      St.  LoaiH,  19M. 

The  partloalar  form  of  mental  diseBse  treated  by  our  author  Is 

atlancholia,  the  mont  common  and  inont  ea«Ily  maiiag«d  of  innanl- 

'  Ihs.     It  may   ari»«   as   a   cougcnitiil    uouroflis    or   bo    airquired. 

FHsiaiily,  according  to  Uoynert  and  Cloustoo,  melanclioUa  arises 

Iroai    trophic  disturbaooes,  malnutrition,   of    the    cortex.      This 

Ibaory  the  author  permits  to  dominate  his  treatrnflnt.     Insomnin  is 

)  irequent  syniploiii,  hut  drujoi  which   hiivo  a  teiidenrv  to  interfere 

I  *itb  natrltion   opium  and  the  bromides,  are  contra,  lodlcuted.    Sut. 

[jfeotnlbitbe  beMt  remedy  to  apply   lu  these  rasej*.     Kv«rything 

.be  done  to  bring  up  body  w^iKht.  K>?nr*ra)1y  deflciont  in  mel* 

i  udnllaca,  and  force  nutritjvu  proccHGes  to  the  utmost.     For  this 

Wpose   qalnine,    ntrychnia,    phosphorus,  artnenlc,  ood*Mver  oil, 

Mtaeral  actdi),  veji^table  bilterti.  hypo phuap baton,  vl  a).,  and  cepo- 

■hBy  foods,  milk  and  vKK*'-  "Torvv  quurts  of  milk  a  day  and  six 

*ntfor  months."     Yet  any  troatrnf-nt  will  fail  without  daily  exer- 

ilB  the  open  air.     The  chief  aim  of  the  paper  ta  to  direct  th« 

■Oantloti  of  the  medleal  profejision  to  tho  imjiortJinco  of  prevent- 

[tn  meaauros   while  there  is  possibility  of  cure.  If  this  la  the  case 

[«(  congenital  detects  be  begun  at    birth  and  even  beforG,  and 

'  (Dotiiiaed  through  nursery  and  sohool  life,  tendencies  of  ttUs  ohar- 

■ctir  may  be  era<Iii;at«d.    An  Index  of  enpecial  value  In  cases  tend* 

'  ta^lmrftra  melancholia  is  body  weight.     Patlenta  should  weigh  at 

pllHtoBoe  a  month,  and  if  any  loss  la  detected,  they  ahuuld  adopt 

rKMrerM  Immediately  to  make  it  up  and  keep  it  up. 

Ar  Valae  <^  Snpar,  and  0if  Effff-l  of  Smoking  on  Jfiucular   Work. 
'       Vat'oujL-v  liAKLBV.    Journal  of  Physiology,  Vol.  XVI.,  pp.  »I- 
123,  London,  IriM. 

Hw  experiments  were   made  In  Morno'e   laboratory  with  the 

I  M|ograpn.    yaMe,  6r(icke  and  Weiss  have  shown  that  glycogen  in 

'Ihanaactes  deoryas^s  in  amnunC  during  activltv  and  accumulates 

ifatecr»st.     And  more  recent  reaearcnes  of  chauveau  and  Kauf- 

have  democfitrnied  that  su^ar  in  the  blood  dlaapneiLrii  much 

men  rapidly  when  circulating  inan  notlve  than  in  n  rvatiiig  muacla. 
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Witli  thU  u  ft  buto,  the  antlior  atteaipts  to  4«eide  the  , 
rmltie  ofmc&r  u  ao  eRergfi^rcduclRp  food.     He  Andsin  mlagi 
Mxogmpb  Uiat  be  rktigopH  much  w  Lumbiirddo«B,vis.,witbpen( 
or  iiarilHl  recov)>i7.    H«  (-an  thns  ua«  Uie  point  of  flret  fadgQe  ui 
mvosur*  of  Che  condition  of  blj  raa»clM.     A^  snother  mewoK  bl 
(uea  the  total  amount  nf  work  accoDv  i  rho  Smt  thirtrco'l 

tritciinnfl.    Din  was  carefolly  rrguln'  i"  cxptrrliaeiiw  irwiJ 

rarpmt^  daily  at  the  naine  boure.  .m  .n  a.i  former  workintUl 
Una,  practice  waa  found  to  Increase  atrenstb  and  r^ular  diorail 
muiatjons  occur.  The  lotai  amoant  of  work  on  a  vogar  diet  b 
almont  eqaftl  to  thst  on  a  roll  diet,  alihoueii  t*tilgD«  ocean  •ootxr 
DavB  of  itMt  cotopared  with  days  on  which  500  gma.  of  sugar  wen 
talten,  nhownd  an  incrcniM'  In  nmocKi  of  wort  for  the  sagar  day*  et 
trotn  Kixt.v-one  to  leventy  -six  per  cvnt.  Th«  effect  of  aagar  aoM 
Ui  a  light  meal  tnor«aaeB  work  trom  atx  u>  ihirty-nine  per  oetU.; 
and  even  whan  added  u>  a  heary  meal,  glvea  an  inoreaae  of  Inn 
two  to  aeren  per  cent.  Smokinf:  hna  a  much  all^bter  oSect  Mj 
HBTlejr  than  on  Lombard,  causing  a  dlmitiuUon  In  work  acuvelyj 
demoDkirable. 

JVnw  DanUHiifp  rom  MtloSoffitchfn  Bcm  dt$  rentmln 

Ranok  y  Cajau    Archir  fttr  Anatomie  and  BntwickelniigBea-1 
•x-hicbbe,  pp.  S1B-4S8,  Sft  ngnrea  In  text.    Lelpxlg,  IBftl. 

Id  the  above  form  ws  are  presented  with  a  trnnaUtlon  from  ite] 
Bpaniah,  to  wblcb  numerooa  reviaion*  and  addiiioitv.  outh  iaienl 
amI  Qgnrca.  have  been  made  b>'  Calnl  tumaelf .    It  f uriuabes  a  oIm?  I 
ooonected  Btat«mcut  of  thii  eucccsbhil  in\-«iiitgAt«r's  vi^w*  mil 
reaearebes  up  \o  dnte,  and  in  nddUioa  to  thu  a  ronaing  <<riti<alj 
n>\'1ew  of  the  work  of  others.     Specifying,  In  a  single  instaoM.  vij 
note  that  Caj.-il  (lenoniiniLtes  notpd's  poaitlon  an  toaBaatonmbo'l 
oel)  proceeiee  as  heretical,  "ketE-rittch.*'     Bat  the  good  retuM* 
which  he  ia  able  to  ulvaooe  remoA'e  trom  the  aentence  aU  tainl  <>( 
the  Spanish  InqiiislUon.      Th^  npiaal  cord,  ccn-bellam.  ccrvbnm 
different  rc^ons,  retina  and  ouacwry  bulb  are  treated  in  ord«r- 
No  brief  review  of  this  Important  pAper  o«a  be  attempted. 

Reporf  fn  F>tthologg  (upon  j;roM  antt  mfcroeooptoal  teaimu  /oead  ^ 
thiftg-riaht  ctues,  awloptitt  of  in»an«patir:i!Mj.  T.  P.  PiotT. 
.Annual  Kcpone  of  the  New  Jcr*oy  Stal^  Iloapltala,  iMfl,  pf. 
M-il7. 

Dr.  Prout  is  resident  patboloidst  in  the  Morria  Plains  Asirlao, 
Aftd  U  to  bo  commended  upuii  \hv  indutttry  and  patience  with  whict> 
IW  bM  dealt  witb  bi)t  ditluiilt  p!-obtrm».     Grow  lesions,  eiUi«Tla 
the  brain  or  ita  membranes  and  blood  supply,  are  demoaittralile  la 
all  cofiCA.    AmoDK  these,  thinning  o(  cortex  and  atrophy  of  cocvo- 
lotions  with  (llmintHhod  or  tticreoKed  conslatenoy  of  In^in  substaace, 
aiuemia,  and  wdem.iloiiif  and  onaqoe  condition  of   the   pU,  are 
especially   frec|.ient.      Nearly    alt    the  cases   were  chronic,  orer 
halt  beinjr   Icrmiiial    ilen:«ntiB   iihirtecn)   and  general  paralTfla 
(wiven).    Conceniin-;  bin  mic roue o pi c^il  iVndinge,  Dr.  Prout  Hay*: 
"  The  changea  in  the  oolis  in  all  theee  casea  were.  It  aeems  to  om, 
ample  to  acccoat  for  the  mental  dldturbaace  mn:3lfc«ted,  provided 
we  may  consider  the  cortlcnl  cell  the  seat  of  mootAl  m-tiviiy.  n 
point  qnite  gonprally  conceded."    D«>fK>neratJor.8  of  all  sort*,  !.!;•>, 
pigmentary   and  granular,   vaouolaticn  of  celt  protoploem  and 
eapecinlly  of  nuoleut,  with  fragment otion  of  thi^  nucleus,  are  de- 
•orlbed  in  Mine  detail  and  are  figured.    11  i«  probably  to  be  put  to 
the  account  of  Dr.  Prout's  equipment  that  no  brolu  weights  appear 
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I  hte  excellent  Ubular  statemcnta  of  tissea.    Witb  tlie  appu-atua 
a|ilind  tn  state  btstltatloiitt,  II  is  ui^^leiu  lo  tnfiliit  ihnt  weight  of 
,  uwtsW  vf  hmin  »ml  Ktaturr  Hhniilil  >><■  givim  in  Cftw  ot  every 
,  bat  DO  ruHlly  avxilnble  data  can   be  oblaJn(>d  for  this 
ondl  this  Is  done.    For  anyoae  who  may  wish  to  repeat  and 
Protit'i  obiwrvatioiifl,    mor«    exHCt   HUil«nieQt   its  to  the 
itloii  examitiod  will  be  nrc-cesiiry,  iind  somv  lndi>ciitioii  of  tbo 
ihodB  employed.     DcOmbeneaB  upon  these  points  would  bavo 
l«d  Kreatly  to  Ibe  practical  value  of  the  work. 

£fnfIUM  (Id  Triacminxu  avf  die  Homkaut.    J.  Oauu.     Cen- 
tralblMtC  r.  Fhyaiol.,  Bd.  V.,  pp.  -lOfi-lS.   1893. 

bthtrr^hl  dcr  Trtgvmintu  die  Enahrung  dcr  Ilvmhaut,     Ibld.t 
pp.  450-56. 

%Hglim  MN<i  Haul.     Ibid.,  B4.  V.,  pp.  699-97. 

tJgaiifflifia  itfM  Kan,ineAvn».     Ibid.,  Bd.  VI.,  pp.  313-SS. 

fiitare  emKn>imMtli!  an  d<^  Spjiui^unoiirn   iind  Mnterm    ITurubi. 
IbM.,  Bd.  VI.,  pp.  T84-M2.    l&n. 

Dir  troj>%<«?Acn  rrrdndrrtm^m  itnd  die  itfuafeefumrJMiMi^CTi.  Ibid., 
Bd.  VII.,  pp.  M6-fri.  1S94. 

bAe  tropMwA^n  fSijfrnfckqflen  d«r  jVptivr.  Berliner  blin.  Wochen- 
«br..  Vol.  S^Ok..  pp.  lWJi-6«  auO  lOtfU-lIoa. 

f&r  fVaytf  vbfr  die  lrophi«chen  Pimctiftnen  cf«»  Trigeminvi.  O. 
BCHARD.    Ontralbl.  f.  PhyKlol.,  Bd.  VI.,  pp.  326-a2.    180S. 

[CAv  da#  VorkmHinen  von  MtukeJierreiaauntfim  nn  gefesaeUcH  Ka- 
nimtthfit.    H.  E.  HERINo.    Ibid.,  Bd.  VII.,  No.  IS. 

[ftwfaiming  «"/  ffprra  Prof.  Oaulr'n  ni-mrrkurtgfn  iiber  die  hei 
ptfeaaeUen  Kaninchra  coTk-ominendm  ilvMkttarrciuangen.  II.  B. 
Ustno.    tbld.,  Bd.  %nil.,  pp.  d&^-7. 

I  Hie  above  eroup  of  papers  mav  be  cited  as  an  iiitereatlng  contri- 
ftvipti  bo  the  Kubject  ot  ihc  tropliic  luHutiivv  of  Uiu  nervous  eynUtm. 
nr  MTtral  vcirs  Oaula  him  b««n  t\-or!:ing  to  bring  8»rnc  phya- 
MofEk*]  explanation  to  bc<ftr  upon  th«  .'vrrny  of  facts,  lik^  that  of 
mpf  totter,  deoubitus,  alropny  ot  (jlands  and  mnaclea,  after  their 
tevcB  are  severed,  and  many  otlierH.  which  r.Reni  to  Indicate 
tkulji  a  trophic  action  of  th«  nervt- s.  ilv  b^'gins  with  the  cornea, 
Jb*r»  effecU  may  be  moat  clearly  obaerxed,  and  performing 
lUiendle's  experiment  ou  tiie  tlfth  nerve  and  Oaiweriai]  KanxUon, 
•kltea  out  dftinSte  chsncen  in  tlic  cornea,  dryiug  and  necrosis  of 
Uw  rpitbeliiim  culls,  irhoUy  dopcodcnt  ou  the  operation  »nd  which 
*uuiot  be  lliwaned  by  any  powlble  protection  of  the  aurfac^!.  Tlte 
SlhiKirTe  vat  ctit  In  different  experunente  at  three  points,  through 
At  QmaMtian  gnngllon,  between  pont  and  ganglion  and  between 
Mnwa  and  ganglion.  The  reeult  npon  bbe  cornea  did  mt  follow 
wlwB  tlte  oat  waa  motle  between  pons  and  ganglion,  and  llilfl  at 
tafle  proven  tlist  insensibility  of  t^e  comcn  cnsnot  b«  tbe  cntta^  of 
«  becoming  dry,  and  in  conttenu«nc'»,  necroUo  ;  but  that  necrovla 
of  the  oelia  it  the  cause  of  ite  aiding,  and  hence  Uiat  the  cells  of 
lite  GaHMsrl.in  gan^illon  are  trne  trophic  c«nter«  for  the  coroea. 
T|ia»  the  nsuiJ  explnmitlon  !h  exactly  revi-Tttc-d.  Similar  obHcrva- 
ttooe  were  made  upon  thn  skin  in  fropt  and  rabbits,  the  hiUr  Inter- 
Mac  with  entirely  tatlnfactory  ettidy  of  the  latter.  In  the  frcfia, 
dwbiKtion  ot  the  spinal  gauf;liii  wnit  found  to  cause  changee  com- 
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ptfftM*  wltb  thoM  daacrlbed  for  tba  oortkea,  with  osrteln  dlff«r«ae«« 
in  Um  dorsAl  ftad  v«ntral  regfona.  Th«M  coiulated  in  m  dicing  of 
tlia  doraol  pacts  and  •  oorreftpondiiig  BwelUng  with  targeaceiuje  ol 
the  TentraL    BMldoohancM  In  aklo  and  oofnea,  injoi?  to  ih«  Bpinal 

faagUa  prodaoM  moat  ooacooiuitable  alteratlooa  in  many  of  th* 
(Mip[>r  organs,  Th«  adr«ul  bedim  show  cODStant  cbaoes,  and  thfl 
reproductive  gland  of  tho  opposite  ftid«  bocomee  shruoken  and  of 
eipedal  IntsreAt;  the  masolea  become  the  seat  ot  active  chaagM. 
It  18  CO  thMe  thnt  the  uuihu?  devotna  chief  atienClon  in  hia  latar 
papers.  They  oonsiKt  in  bumorrliHaM,  varjrlng  In  size  from  ttaatot 
a  ten  cent  pleoe  or  larger  to  (bat  ora  millet  tesd,  into  the mbataaoa 
of  tiM  miucle  or  into  tlie  oooneotlve  Uaeaa  aepuu  At  flrat  Uw; 
«ceBi«d  Id  ooour  tliroughoat  the  eattre  nutaoolar  »rBt«m,  In  zreatw 
or  less  aambere,  out  of  all  obnorrabls  conneodon  with  ntova 
anatomical  relatlona,  "gaos  aabereoh»al>ar"  as  to  location.  Lat«r 
Qaole  aocoeed^d  !□  deinoostratlniE  oertaln  anatomical  paths  Tor 
two  musclM,  th«  bIcepH  and  p«oiM.  The  ellect  could  b«mad«M 
appeftr  in  the  raOMles  hv  a  numbnr  r>f  oporations  apoD  th«  spiaikl 
nnglla,  bv  sUmalating  with  ibe  interroptioo  of  a  strongCfonr  to  flv« 
Daiuel  c«lla}  conatant  eorrant  (an  Indaotlon  curr«at  was  oM 
•ff«otual),  and  l>y  outting  or  caut«rfsjng  th«  ganglion.  Tbeae  mart 
all  be  done  wltboat  pn>\-iouBly  opening  the  aao  or  dlat orbing  Iha 
blood  »upply  ot  the  K^ni^lloii. 

Echnra  muInUtiiitt  thatmich  flawsInlhecoraea,asClaule  deaorlbet 
In  bis  first  papers,  arc  rvitdily  produced  in  rabbits  by  a  little  Tonjili 
handling,  a  Uttle  doat,  hair  coipplaga  and  the  like  getting  into 
the  eyed,  even  If  no  operation  whatersr  is  niad«,  or  if  the  Qftii 
ntrv«  be  cut  close  to  the  pon«.  Qaole  answers  this  criticism  by 
ealUag  attention  lo  th«  fact  that  the  root  of  iho  Htlti  nerve  contalna 
many  ganglion  cells  at  Its  emergence  from  the  pons.  H»  also 
brings  Tonrard  an  experiment  of  cmoisl  Importance.  If  the  Gas- 
■erian  ganglion  b«  out  opon  one  side  and  the  root  of  the  fltlh  nerve 
be  cut  upon  the  other  me  above  the  ganglion,  where  no  cells  oocur, 
tbe  cornea  wtit  degenerate  apon  the  aide  ot  Injury  to  the  gBOgUon, 
and  thin  cnnnot  be  preveoted  by  care  and  protection,  vhereas  tbe 
cum4?a  on  the  othor  side  remains  normal.  Here  we  have  a  satis* 
factory  answer  given  to  the  old  argument  against  troplUc  Inflnencs 
of  nerves  based  upon  insensibility  and  ccns<.-'^uvnt  neglect  of  ] 
concerned,  both  oornem  being,  in  this  case,  o<^unlly  insonalt>Ie. 

Hering's  work,  (lone  and  reported  ap[>nr«iittv  withoat  refi 

to  Gaole's  experiments,   goes  to  prove   th^t  hemorrhsgns 

moKdea  may  be  produced  In  rabbits  by  their  voluntary'  etTorta 
eecap«,  when  simply  ti»d  in  ihv  miinner  usual  for  operation.  These 
hemorrhages  closely  resemble  tbose  de»crlhed  by  Gaole  as  trophic,, 
and  occur  moat  fretjuently  In  the  bleeps  and  iisoaa,  exactly  the! 
miiiwlrs  most  clearly  itfTf  tiled  in  GAule's  experiments. 

This  brlugsus  to  aconaidunitiou  of  Uniilc*^  work  upon  the  sym- 
patbetio  gaafcUa.  Ue  found  thnt  if  he  stimulated  or  Injured  tlie 
saperior  sympathetic  ganglion,  chances  Invarinblv  took  place  in 
the  hicops  and  psoiw  munclits.  The  path  of  this  tntluence,  accord- 
ing to  the  Ruthor'ei  view,  niuot  li«  in  the  npinal  cord  and  mast  reich 
this  through  the  ramus  communlcans.  FVom  stimulation  upon  one 
side,  the  muscles  of  both  sides  are  afTeoled.  Further,  a  peculiar 
comulicatlon  exisle  In  th«  fact  ttiat  one  branch  of  toe  saperior 
cervical  ganglion  acts  to  Inhibit  all  trophic  lofiaence  of  tbe  ga 
lion  upon  the  nhove  named  muscles.  If  thia  twig  Is  stlma 
stJmuUtion  ot  the  KuiMllion  at  the  »am«  time  produces  do  i 
80  definite  is  tho  reaction  that  Oaule  is  able  to  lay  bare  the 
bioeps  aad  upon  stimulation  ot  the  gangUoo,  aottuUyobse 
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Iboto  pTDCMM.  Ah  HtiroulAtJuD  of  the  gKnglion  proceeds,  th« 
B,  at  aboat  Uic  middto,  near  the  Dntraui^o  of  the  oerre,  flrat 
>mea  roagfaaad  iTregolarly  contracted,  then  cedematoue.  The 
fibflsa  apparentty  dioaolvt!  and  tviu-  ivpuit  under  the  Btnun 
it  oomul  tonoi;  tbs  eaplUariots,  uanblc  to  support  the  Htrain,  are 
torn,  thua  proaooing  tlie  hemorrhage,  and  itt  from  three  to  ten 
minDtea  may  be  Been  the  (ormation  ol  a  tj-plcal  nicer.  After  the 
OMratlOB  tnU  h«al»  alowly,  with  formntion  of  n  ecar. 

Thoa  Qaale  lit  able   Ut   prow,  hb  he  thinks,  the  absence  of  all 

IconnecUoD  between   lila  expenmente  and  those  o(  Herlng.     Ills 

^turtbt^r  vtated  that  the  rahbiu  expert mentied  on  are  not  tied  down, 

■  heUI  by  the  hand,  nod  that  rupttire  of  the  muacle  flbere  may 

'witiioat  perceptible  voluntarj-  contractionB.     The  esaenUal 

[laet,  upon  which  Oaule  iusbta,  in  that  trophic  chaages  may  be  pro- 

Idoccdin  mutK-le  nubntitnce  by  which  its  )>ower  to  resist  strain  ia 

peatly  dlminiithed.      He  experimente   further  to  prove  this  by  ex- 

I  Mviilng  similar  moscIeB  vnth  difTerent  wei^hu.    Normallv,  a  weight 

of  BgOOOrnu.  doea  not  cause  rupture  of  muscle  fibers,  while  600  gma. 

|doMaoInvartably,  If  (he  Kpiual  ganalla  are  iniured.     Thue  r«sist- 

■oe  ia  leaaened  to  at  least  one-tentn  of  normal. 

Veoan  no  longer,  according  to  Oaule,  speak  of  "trophic  nerreB."' 

;  Tha  vbole  nervoua  aystem  in  irophic, 
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A.  F.  CMunmuiN,  rtt.  !>■ 

hivavvrrKM  ^and  related  enbjecta). 

JWHar  Koltt   on  Indian    Child- Languagt.      A.   F.  CUAIOIESL^IN. 
Amer.  AHthr<>p.  (Washington),  VI.  [1893),  321-322. 

Kotea  that  it  ia  the  mothers  who  teach  the  children  many  of  tbead 
votda. 

SivTi  Langiiagt  of  Children.    O.  0br19>lan.    Science  (  Kew  York), 
XXII.  <16in:i,  303-300. 

ItMU  Of  the  secret  lao^ago  in  tiao  among  acbool-ehildrenand 
(tton,  and  contains  oiigmal  observations  oa  theTut-language,  aa 
■poken  by  the  children  in  Qunzalea,  Texas. 

(W  HW  Word*  "AnaAuac"  arui  "Nahuatl."    D.  G.  Bbimton.    Anm. 
Anttq.  (Chicago),  XV.  (1893),  377-382, 

Aa  toMresting  onomatologfcal  study.  The  author  brings  ont  the 
(ttfaOB  tact  that  in  the  Zapoteo  Indian  ton^e  of  Mexico  (as  also  In 
Baaatae),  "the  verb  '  to  know'  la  a  reduplication  of  the  first  person 
(tlbepersonal  pronoun  no.  '1;'  nit-na.  'to  know,*  literally,  '  my 
afae,'  that  which  la  with  me,  essentially  mine." 

Us  Orftrin   (/  LUrmrij  Pvrms.     C,    Lktoukneau.     I\>p,  9ei.  Mo. 
{New  York  l,  XLIII.  aS93;,  673-883. 

TVe>t»  of  the  foreronnera  and  the  beginninga  of  literary  cDsthetics 
fead  tbtSt  progreee  through  the  various  periods  of  hnman  dovolop- 
Bif nt.  Refen  to  the  FueRioju,  aaelAnt  Oreekii  and  Latins,  ChlneB«. 
The  aathor  eonsident  "  that  tbara  ara  good  KroundH  for  snppoalna 

'  that  women  may  have  especially  participated  in  the  creation  of  thii 

i^rle  of  the  erode  kind." 
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A  Sew    Mtfibod    of  Ttophing    taagunge.     W.    TcKTOR.      Edue. 
(  New  York  „  VI.  asWl.  3W-3M. 
In  tUa  p*pflr  Prof«B8or  'Vnfllor,  of  th©  Unlvewitr  of  M«l 
gives  an  acooant  ol  tbe  new  or  retoroi  motfaod  of  direct  or  i 
tiv   langoafca   tsiulilag   ■«   pnwtJo«d   la    many   of   tbe 
■eoondac>-  Bctioola,  witfa  a  brin  sketch  of  a  retbnn  lemoo. 


JU/orm  <n  Modem   Lanaaagt  Inttnietion. 
V.  SU-3U. 


J.  J.  FlXDLAV-     /« 


Diftciuwa  Uoum'e  oyBtem  cbivOy. 


O.  F.  EKBUOn.    /Mi:» 


■    q^ 
(ia»2-'3).  130-141. 
Argues  for  Uie  complete  separation  of  the  ctvdy  of  two  t 
divame  aobjecta  ob  In  aocord  mth  ihft  sp^eiaUzing  t«ndenciea  cl 
age,  and  wiui  Cta*  (WMwitiea  of  aoHdemic  progroM. 

Ijq  DegenerasUtne  ncUo  $KU  d«i  pamnciei  auMat.     O,  C-  FsUUl 

SlTtoea  Sperim.  dl  Fren.  edf  Med.  Leg.  eco.  ;Reg2lo).V^.  XE 

Cl»8),  »5l-583.  ■ 

Follows  Ui>  the  eUidy  of  TaozL  who  bookM  to  show  the  auM 

betvoen  the  writing*  of  p&riuioica  and  those  of  primlUTe  peofW 

A  dotailed  aocoout  of  ohft«^r^'H  "  degcnoration  in  the  strl«  of  pu* 

noi«e,"  illustrnied  h\  numerous  oitationa  in  prose  and  In  ren 

from  the  orlglna]    aocumenu.      Tbe   anomalies   ore    oonidd«H 

ata\'lstlc  r«;[iriM  dae  lo  the  rundAmentally  degenerated  concfitic 

of  the  patjeiit. 

Ueber  sine  D^'piv^motufom  dfr  Tnuaiye»»  in  rproMIfcAa-  fi«tMifit 
M.  O.  Frabkkbl.  ZtMihr.  f.  Psvch.  u.  Fhys.  d.  SUtneeonil 
(  Hamburg- Lolpzig  >,  VI.  (lS«3j,  -^SOiOS. 

n<B»ta  of  pe«uliaritiee  ^the  u&e  ol  weak  fomui  of  strong  rerld 
gegdvra  t(x  gvgtingm,  mir  fur  micJt,  and  viet  rtrta,  etc.)  OMem 
In  the  Bp«Acn  nf  AtWAnU--thn>o  ycnr  old  (eeemiogly  fdlotio>  wooui 
Notes  tiie  fact  tna.t  in  FreiiPh,  which  she  sp«an  Uk«  her  motbl 
tongue,  the  some  mUtattes  are  not  mode. 

The  Langnagt  Vtvd  to  DomHtie  Animalt.    W,  U.  Cakbutb.    DUM 
Notee  (Cambridge,  M«m.),  Part  VI.  (1S03\  363-363. 
Dlacusfiea  the  pei^iilinr  word»  In  calling,  driving  oway,  et«.,  go 
•wine,  boTHM,  slu?cp.  dogs,  fuwln,  In  variouB  diatricte  of  the  foi: 
Bbatea,  giving  phonetic  transcrlplioue  of  each  sound  noticed. 
Interesting  beginning  of  au  Luiportaijt  Htudy. 

On  the  Sourer  ■>/  tht-  Tialian  and  Ka<jli»h  Idiomt.  Mfaning  "  lb  lUI 

Time  bp  tltc  PorrlocJb,"  vith  Spreial    Refcmncc  to  At^rdo's  Of 

lantlo  Innamorato.    Book  II.  Vantoa  VIl.-IX.    0.  E.  MatUE., 

Pablio.  Mod.  Lang.  Am.  Amer.  ( Baltimore ),  Vtll.  N.  8. 

(1893),  803-304. 

An  inl«renlng  Daycho-Ungutiitlc  study.     The  paper  ix  snppl 

mented  bv  others  oy  Profcasor  G,  L.  Rltlrodgo,  Mod.  Lang.  Sol 

(Baltimore'),  Vrn.  ',\9S»\  ^iS-\m;  andDr.K.Pletach,  /Md.,  tOft^ 

The  Ordfr  of  Iforcis  ia  AngltfSaxmi  Prote.  C.  A.  Surm.  Publ 
Mod.  Lang.  Ass.  Amer.  (18»3),  SIO-SM. 

A  timely  consideration  of  a  maoh  neglected  subject.    The  anthi 
dlsonaseB  the  Influence  of    Latin,    and  later  of  Norman-Pre 
iBTeralOQ,  transpoidtion,  etc.     His  coaclasion  is,  "  The  leadi 
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»noe  behreoQ  ihc  word  or<li;r  io  Anglo-Saxon  aad  that  In  Middle 

jiUtt  or  Jtlodcrn  BnKllsh,  la  found  tn  th«  fretguenr.  triuisiKwitJon 

'occUTiiDg  la  Aneio-Saxon  dependent  clftuevs,"  nod  tbo  introduction 

of  NaraiAU-EVench  only  comttimm^tod  tho  inHufiooes  at  work  to 

EUM  this. 
Abaoluti^  J^tTiMpif  in  iliddla  and  Afodvm  Enytiah.    C.  H.  Row. 
bid.,  245-302. 
Ifl  ia  n  thoron^fa -going  nnd  iilAtifltlcal  study,  and  the  author** 
'ment  that  in  Modern  EngUsb  the  abnoluce  participle  "Iiaa 
....,..>rt^iiit  luljunct  to  the  fttj'le,  to  which  It  Imparts  Vfirlety  amj 
coiTip^L.tncw.    It  {;JTM  life  and  mownivnt  to  the  aetitciici?,  and  is 
tho  r'.'.ndv  resouTC*  Of  all  writora  of  nairation  and  description  for 
the  purp'oae  of  expresalnj;  aubordlnate  conceptions,"  ouRtat  to  lead 
to  the  ret'lHlon  of  certain  texC'bookii  of  rhetoric  and  corapoaltton. 
^UCr.  Rom'  purl  it  baaed  upon  th«  oxamination  of  tn'0nty-iiin«  Middle 
^nngtlsb,  seven  Old  French,  one  Italian,  and  HixtV'Ou«  Modem 
^■EngtUh  teita. 

A  Oroaplnff  of  Fifftirat  0/  Sp<!Mh,  Baatid  upon  the  Prtuetpl*  of  thetr 

tmfevtijxntn.  H.  E.  Grbene.  Ibid.,  'IS^-'lQO. 
The  author's  ord*«r  in:  "  Syneedochtu,  Metorn-my,  Stated  Himile, 
Implied  Simile,  Met^aphor,  PeisonlH cation.  Imperfect  Altegor>', 
Pum  Allesory.  Kennmt:;,  n'hlch  points  sometimes  toward  Me- 
tonvmy,  numctimes  towaraa  Mtitiipnor,  [  p!ncr  htrtwe«n  Mc-lonyniy 
ana  Metaphor."  Professor  Groono  remarks  that  •'  sine*  tho  pnbli* 
cation  nearly  forty  joapa  ago  of  'The  Philosophy  of  Style'  by 
Herbert  Sp«ncer,  tiwre  ba«  been  a  gradual  cnnc^nniM  of  opinion  In 
favor  of  toe  riew  which  he  advancM—thst  thu  dim  of  all  raetoric&l 
devices  la  economy  of  the  attention  of  the  reader  or  bearer." 

JblMratVvu  tn  the  iMiufttogf*  <tf  tA«  Amrrican  Indiami.     J.  N.  B. 
HuwriT  Aso  J.  OwBS  I>OS8BY.    Jmer.  diitArop.  (Washington), 
K         VI.  iiaSti),  3S1-MT. 

V  This  i»  an  examination  by  Mr.  Hewitt  upon  the  hasia  of  Iroouolan 
and  Dr.  Poiwnr  upon  th«  baaio  of  Biuuan  »peeoh  of  the  "  pofyeyn- 
tbe^ls,"  held  by  manv  nnthoritlr-s  to  Hn  <>hni'not«riMt3c  of  Amrrican 
tonf^cA  and  in  critkiBm  of  views  expressed  by  Dr,  D.  G.  Brirton, 
upon  tliln  question  of  tTeat  psychological  Inipoi"  in  tincniislio  study. 
Of  the  American  Indian  ton;fue«  It  may  he  «ald:  "They,  like  the 
langnaces  of  the  older  hemiHphere,  haw  trails  which  arv  found  in 
the  majority  of  languagca,  and  they  also  Individnally  have  others 
which  nr«  idlomaile."  Say,  more,  what  ProfesHor  Whitney  has 
«Titt«D  about  holophrneis  in  vit^w  of  the  languaeeii  of  the  Indo- 
European  family,  applioB  with  equal  forc«  to  tb«  langaagMOf  tb« 
American  aboriKiuea,  the  word-sentences  of  which  are  the  same  io 
kind  with  those  of  the  former. 

bOi»  Adaptation  of  Sit^lxct  in  Congcttrric  Ctafm*  0/  SttbuUmtitxt.  M. 
BU301dPtatJ>.  AnKr.  Jour,  of  ffitM.  (  Baltimoro  ),  XII.  (ISBl), 
1-29. 

In  thia  excellent  paper,  Professor  BloomSeld  trvnts  a  aabject  of 
great  psycholo^eal  intero<4t  and  one  nitb  which  thestudenu  of  the 
CngnageB  of  oar  .\jn«ncaii  a!>or;giiiM  ar»  tolerably  famlUar.  The 
antSor,  however,  conllnes  bis  field  of  \'iew  to  Indo-Buroi>ean 
speech,  treatliig  ot  The  sutHxes  ooourrlng  In  the  nnmen  ot  tho  tKHly 
and  Its  membora,  wonld  tor  riabtiuid  lefK  aaedmllatlon  of  oppoaltea 
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l^ar>.  W.  PmreO.    nwcMaCvto  aanw^d  Uw  qmrtoa  bitil 

Dr.  Speflovd,  wkoMM,  "Ite  earttMl  wrorofllM 

I  te:    ner  fonct  thu  tb«  IncoiCB  of  a  Mopk 

ii  ■ajrvotutton,  not  s  et«utoB>     ftctep*  tbs 

I  to  the  aj  ■HKKlum  m  that  of  Mr.  J.  C.  PHflag.  who  , 
(fa.  lat'lM )  ■  bflar  aoooaiit  of  tbe  i^lidMrlM  med  bjr  mlMloHilH 
■■a othonio  recsovd  ud <o firaeb  UadUn Iaiiciusm. 

n«  Xatfw  Cmim4ar 
Umgmaom  amd 
I  UM/,  £0  pji.   8to' 

This  BBir  and  «zi^n(]«d  sttidj-  of  the  caleitdtfsjmemji  of  Cemwl 
Americaii  and  Mrxicon  aborisfnM  costAioa  maeh  of  psycIioloincAl 
int«re«t.    The  mathemalloU  baida.  the  dar-perioda,  toe  aoUr  vcar, 
dIrtBatlon  bj-  the    <»Jeiid«r,    sad    calender    fcrtivals   are  brletj 
rvfaiTed  to,  but  the  main  poitloa  of  the  work  i  pp.  M-tS)  ia  derotet 
lo  wntA  analv^  of  the  dnv  and  mouth  oamtw,  with  a  diaonMioD  of 
their symboliBm  ii>i..  49-5»j,  and  bieratio aSgnificatioti*.    Accor^af 
to  w-  Brinton,  th*-  phllowophjo  conoeption,  which,  withoot  an; 
■to»imnK,  wa*  intended  lo  be  conveyed  by  the  catendar,  covwtB| 
the  career  of  htmian  life  from  birth  UU  deftth  to  old  an,  vaa  thlK 
"Thejndirtdual  ejaenrea  from  the  womb  of  hia  mother,  and  tht 
partauiODt  watcra,  aa  cUd  the  earth  from  the  primeval  ocean ;  ba 
re05''»»  brcrth  and  with  It  life,  wliich  U  supported  by  repoM  an 
food.    The  nao  reproduces  hl«  kind  ;   the  woman,  at  the  r^  ci 
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d«*tli,  brines  her  child  Into  the  world.  The  cha»e  &od  tilling  of  the 
eround  are  th«  leading  occapationa  ot  peace,  and  he  who  holda 
firm  throogh  UloeM,  eufferlne  and  h&rdanipa  will  ffain  the  pri3»i  ot 
life.  Havingreachedtheacineof  hliioar««r,thed«clinccoiumeucea. 
Iiowea  mainly,  years  introiwe,  and  Ihough  bnowledge  and  viadom 
are  aagmentea^  cud  age  cornea  on  apace  with  railing  powere,  with 
vaoquisfaed  strugglen,  with  Hlcknem  and  death;  until,  at  Isat,  ita 
eooree  ran,  ita  tnu  complvte'l.  Lhi>  houI  quit«  the  wom'out  body 
and  eoan  to  lUi  natin-Bl  h&rcn  and  home,  the-  abode  ot  the  nun." 

Speech   Tbnea.       Alrzandbb  Melville  Bell.     ( Washington  ), 
(WOT),  pp.  18. 

A  paper  read  before  the  Modern  Ijangaage  AMOclation  of  America, 
J>»c«mDflr  27,  1493,  and  dovotvd  to  the  conaidenitlon  of  tones, 
accent,  characterieiin  national  tonen  of  speech. 

Jnlemal  .^nnyA  and  Soni/.    J.  M.  Balowi.v.    PhUos.  Rev.  (Buaton, 
New  York,  Chicago  .\  H.  i  JSflS),  3»fi-«7. 

Ttcata  of  "words  In  our  mind,"  ''tunes  in  oor  heada,"  pitch- 
recognition,  etc.  A  useful  contribution  to  the  UteraturD  ot  the 
psycoology  of  language.  Profcesor  Baldwin  makee  some  new 
anggHtioDS. 

^ttdU4  of  Animal  Sptxch.     E.  P.  Evans.     Pop.  Sol.  Mo.    (New 
York),  JOJI!.  (18931,  433-487. 

Dlocoseea  the  invoBtiKations  and  statements  of  Wcnscl  (IBOS), 
Uanikl  (1330-40;,  Rlchs^  (1857),  RadeAU  (186B),Mcaise  and  Garner. 

I»e  Speech  of  AnlitutU.    H.  N.  LvoN.     ScienoB  (  Now  York  >,  XXII. 

'1893),  824. 

Tli«  nathor  de«crll>es  the  "  efforts  at  commanioatlon"  made  by  a 
pet  fox  squiiml. 

Report  of  CommitUie  on  CUuuifiealitm  of  itflhotUi  of   Inttru^cling  th^ 
Deo/.    Amep.  Ann.  of  the  Deaf,  XXX\'1II.  ( 1983),  2B1-4H. 

An  exhaustive  treatment  by  spei-inlists  of  the  question  ot  the 
inetruclion  of  Uie  deaf ;  treats  of  sign-language  and  other  matters 
of  paycholoslcal  ami  liitguhtio  Import,  besides  the  various  other 
methods  oflangoagc -instruction. 

Speech  for  Deaf  ChUdivn.     L.  E.  LiTTLgTO!!.    Pop.  Sd.  Mo.  ;New 
York),  XIAV.  (1883),  383-372. 

A  general  dlscnseion  of  the  anbject. 

Manuat  of  Lingiii*lic».      A   conolsn  ncconnt  of  gec*nl  OBd  English 

t  phonology,  with  supplementary  chaptem  on  kindiAd  topics.  By 
JOHN  Olark.  New  York,  Q.  F.  Putnam's  Sons,  1883,  pp.  318. 
This  is  not  a  porely  psychological  book,  bat  will  interest  and  In- 
struct all  iiit<:ret(t«d  iu  the  po^c-bology  of  speech.  Tlie  author  la 
well  read,  and  wTltes  on  the  on^n  ot  upvuch  and  of  Ivttcrif,  or  sound 
relations,  aemi-vowela,  spirAuts,  consonants  and  exploeivee, 
aoalosy,  ablaut  and  accent,  Orirama  law,  etc.,  with  a  wide  view  of 
what  baa  been  done.  The  author  hulklti  mainly  on  Brugmftim  and 
Sweet,  and  r«gard8  phonology  us  u  very  exact  sciouce.  The  hori- 
■oo  to  Indo-European.  Speech  was  polyphvletic  and  not  monophy- 
leCic,  and  gealure,  and  fetttal  excitement  alaed ;  ImllaUon  may  have 
u 


458 


PBTOHOUWICAL  UXCBXTVBK. 


been  Uw  gttrra  of  all.    The  prtmiUve  Aryan  talked  oot  teoto 
sound  -  norms,  bat  •enUDce' words;  "Speech  craft  1«  not  yat  dMd;l 
the  great  epoch  were  nteUht  aod  ■inilh-lor».    Phonic  lav  Is 
versa)  and  iigBarta  Utua  of  Teaearcb;  analog-  Is  constmctiTe 
a  psychokwloal  (actor,  while  phonic  law  la  pbyulologiical.  m  i 
they  conqtwoiBiit  each  other.     Theee  are  some  of  the  diaaia  I 
may  saBg^st  Iba  qaality  of  the  book. 

71t«   Eartif  Sprtad  of  iEeHofoua   IiUom,   BtpeeiaUs   in  the  Far 
J08EPH  Edki»8.    F.  H.  Revell  Co. 

"Let  ns continue  to  follow  the  New  Teatament,  the 
Codex,  and  the  SoptuaKiut,  io  regarding  the  Book  of  OeDMbi 
prv-Muaait:  and  oompiled  from  documants  In  the  age  of 
oudor  bis  direcUcn."  "But  loTSluable  aa  it  is,  Che  Bookol<<. 
is  io  th«  parlv  part  bo  bri«f  and  iaoomplotA  that  we  are  obll 
look  beyond  it  for  information,  and  must  make  March 
ZendavoKta,  the  Vedas,  the  Chinese  aaored  bCMln,  and  la 
Baddhist  Sntras.  If  (tod  spake  to  man  by  Adam,  Kiiob,  Enoofa  1 
Noah,  as  ChriBtians  believe  lie  did.  the  trutha  and  duties  Be  Laa|tl 
must  exist  la  some  form  In  the  tlteratore  of  their  de«cewluili 
among  whom  are  the  nations  whtch  possess  these  sacred  book».^ 
"  The  most  suitable  theory  for  the  InTOstUator  to  bold  Is  Iki 
whloh  repreeente  the  early  tnonotbeinn  of  Ana,  wherever  foaod,  I 
China  or  in  Persia  or  in  we«t«m  Aala,  as  resulting  from  dir' 
revelation  aiding  the  hamaa  (acnltiei  of  oonspicoous  men." 
revelntinns  raad«  to  Moses  and  th«  propnote  wer«  spe 
entrusted  to  the  care  of  the  Jews.  The  monothelsmii  of  ChlnaJ 
Persia  are  a  snrviral  of  the  revelation  made  to  Enoch,  Noshj 
other  primeval  patriareha."  "  Emigranta,  when  they  pai 
beyono  the  reach  of  inspired  patrlarolu,  would  eaally  forget  a  1. 
and  alter  another  part  of  the  truth«  taught  them  In  the  flrst  aget-'J 

"The  world  was  peopled  twice The  traditions  of 

Chinese  classics  were  to  a  largo  extent  ante- dilovlan.    The  ' 
tlona  of  Taolst  and  Buddhist  bookA  are  post-diluvian." 
Should  we  neoesearUy  have  mythologioal  periods  in  histocrf 
*■  MythologT  b  a  morbid  srovth  from  pnilosopby."    "  This  cone 
tSon  of  Ooa  (the  idea  or  a  Trinity;    ....    belongs  to  the  : 
revelation,  long  ago  made  In  the  plolnii  of  Babylonia.*'     "  Honcel 
^pears  to  he  pertccth-  haU^  t«ni.Miing  that  divtne  light  granted  1 
Mesopotamia,  as  thv>  Book  of  Geufisia  tells  us,  was  oartaJnly  or 
veyed  In  radiating  lines  from  the  primeval  home  of  mankind  tot 
farthest  border*  of  Asia,  am)  beyond  thes<-»  to  Amvrica.     It  » 
then,  to  be  right  to  roproacut  wtintcvor  rcligioua  and  moral 
we  find  bi-lioved  in  by  the  nationR  of  the  far  eaat  as  bavlc 
conveyed  to  them  from  the  earliest  bom«  of  mankind,  and  asl 
derived  at  first  from  divine  revelation."  F.  D> 

Die  Mededn  drr  ffaturvGlkcT.     Dh.  Max  Bartsla.     Ethnolog 
Beltrtge  ztir  Urgeechlchte  der  Medecln.    Leipzig,  IflSO,  pp.  I 

evo. 

In  tUs  work  Dr.  Barteis  has  done  tor  medicine  what  Ptoss  did  I 
the  history  of  woman  and  the  child.     All  the  Important  ospecUl 
primitive  medicine,  —  dlseaiH.',  phs'sician,  diagnosis,  mec" 
Wut«r-CUT»,  maftaage,  rclatloQ  of  the  sick  and  the  well,  sympat 
treatmeott  knowledge  and  dlagnoela  of  special  diseaeee, 
pfttbologT  and  UierapeatioB,  opidemica,  mvgery,  etc,  are  » 
with,  and  the  extensive  bibliography  appended  shows  thai 
author  has  tsmlliarized  himaelf  with  the  more  recent  reeearcbesi 
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Amerloa  moA  «lwwher«.  Hosl  intercsUoft  arc  the  chapters  on  the 
"docton,**  '*iiiedlalne-meD,"  "sbamana,"  of  rarlouii  peontftn,  ctielr 
status.  rifEhte  and  privileges,  mUnlnit;,  etc.,  and  th«  mocuod  on  dia- 
eaaca  B«cTib«d  to  euporuntural  cauaes.  Particularly  noticeable  b 
(he  wide-Bpr««l  b«U»f  in  the  «vil  natare  of  th«  apirita  of  women 
who  have  dl«d  onmBrried,  or  In  oUld-bed,  tbose  In  many  caMe 
l>«Lsg  regnrdnd  tut  veir  fnlmlcnl  to  younK  ohildrcn.  Amone  many 
Mbee  tbv  position  of  ithitman  in  honHlUary  and  it  is  oftenheldby 
women;  In  some  parts  a!  Africa  Lwloa  are  UBUally  trained  to 
practlos  the  healing  art.  In  Hoath  Auntratla,  a  younic  man  bwMinea 
»  doctor  "by  nv«inK  llie  devil,"  i.  r.,  »  upirit  inipiirta  to  him  in  a 
dream  tboreqiiUiitekDOwledgs  and  authority.  Of  "  heroic  treat- 
tnent,"  many  examples  are  uted  from  all  over  the  workl.  The 
b«ok  ifl  one  which  will  Interest  alike  the  psychologtal  and  the 
•tad«ot  of  the  history  of  medicine. 

PrimitiM  iluaie.     An   Inquirf  into  IA«   Orimn  and   Development  of 
,Miuric,  Sonat,  InstrunuaU,  Daaceu  and  Pantimivum  o/  ikivagp 
Wtth  JViwjcal  Bxampiet.     R.  Wallabchbk.     London, 
3,  XI.  pp.  32«+8. 8vo. 

Thin  timelr,  moet  intercatitig  nml  valtiublc  work  la  nnothor 
evidence  o(  uie  ImportAnce  of  ethnolosy  for  tbo  science  of  art  and 
the  pitycholoKy  of  aesthetics.  As  RoekoS  showed  tbst  even  the 
iDO«t  barharotu  peoples  had  some  semui  of  reUslous  belief,  so 
Wallaachek  dedans  tliAt  "  howovor  far  wt>  might  ^oso«nd  in  the 
order  of  primitive  people,  we  should  probably  find  no  race 
which  did  not  exhibit,  at  leant,  some  trace  of  mnalcal  aptitude, 
and  BufHcisnt  andeistandiniK  to  turn  it  to  account."  The  author 
treata  of :  Oen«ra]  character  of  the  miialc  of  primitive  races; 
■in^rs and  (.'ompoMem  in  primitive  times;  Instrnmente;  the  basis 
of  oar  musical  Bystvm;  physioiil  and  psychical  Influence  of  niuaic; 
text  and  music;  dance  and  muelc;  primitivcdrama  and  pantomime; 
•ri^p  of  music;  heredit-v  snd  development.  Following  are  some 
of  Wallasehek's  conetoslons:  "It  la  quite  as  dlfflcult  a  matter  to 
Hlentiflcally  establish  a  pore  musical  type  lui  tbo  purity  of  a  race" 
(p.  M).  "The  hypotheelfi,  however,  that  sitvnge  races  had  female 
voices,  would  be  entirely  unfounded,  although  some  slnRul.-ir  excep- 
tions fAa8traiJa,('hi[iA.  etc. )  tipeakin  tavorof  Itat  lirat  slitbr'  (p.  77). 
*'Itlawith  the  vocal  orKans  ns  with  those  of  hvaring;  there  has 
been  pracdcally  no  change  in  historic  times  at  any  rate,  although 
to-day  we  may,  perhaps,  be  better  able  to  realize  tneir  capabilities 
than  neretofore"  (p.  79).  "TTie  difference  between  people  with 
and  without  harmonic  moslc  is  not  a  ht*U>rical,  hut  n  raeinl  4ne" 
(p.  144).  "Among  savages  the  influence  of  music  is  far  more  dis- 
tinctly noUoeable  tnan  among  people  in.  a  higher  atate  of  cl\'it)2a- 
tlon"(p.  163). — the  power  of  muttio  assolaenntidourntlvelnalTllotlon 
and  disease  is  widely  nM?ot;nixvd.  "In  the  relation  ot  text  and  music 
there  seems  to  have  been  little  change  from  time  immemorial" 
(p.  171).  Waltaschek' a  theory  of  the  origin  of  muslo  ts  ae  follows; 
'^'From  the  character  of  primitive  mualo,  as  exhibited  by  the  musi- 
cal praoticee  of  savages,  I  venture  to  conclude  thai  the  origin  of 
mosiC  is  to  be  sought  In  a  general  desire  for  rh}*thmicAl  exercise. 
and  that  the  '  time-sense '  is  the  psychical  source  from  which  It 
arises"  (p.  2W).  He  rej^<*la  Spencer's  theory  of  its  origin  from  the 
•'  natural  melody  of  emotional  speech,"  ns  well  as  the  '' hird-soag  " 
theory.  With  reference  to  heredity  and  development,  the  author 
declares:  "I  i-oiwiiler  It  downright  impossible  that  heredity  of 
lOlied  modiflcstions  contributes  anytmug  to  the  development  ot 
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mnaic"  (p.  M8).     A  bibUogrftrby  of  Mveril  handr«<l  tltiea  Udi 
th«  UB«ra)oou  of  a  book  whic>i  ought  to  b«  io  the  band&ot«TM7| 
student  at  art  and  m»a. 

Die  UrgrackicJUe  d«r  KamilU  ron  Standpankit!  dor  BntwicHxtmns 
VoM   WjtoxitR.     Blologfgcbes  Centralblatl,  XIV.    Bd. 
•-  «6-71. 

This  Is  a  review  of  a  Bpeclal  chapter  In  tbe  recent  and 
work  of  11.  E.  ZiKgifiT,  ''Die  N&turwiMeuiiolui(t  and  die  ao 
okratisohc  Thcorit!.  et«.  (Stottgllrt,  18M),"— •  WOlk  which 
etyled  "  Priiici)'lct>  i>(  Etodolofn'  upon  tbe  Basia  of  Natural 
Zfegler  d«alii  nf  oonnldorable  length  with  the  primltiTO  f: 
critlci»^0  flhurply  thr  w^II-known  v^owh  of  Morgan  and  Kisi 
mainlining  that  the  pvidt'oce  for  Mm  fnniil.v  liteot  the  ant 
poiota  to  monogatnT,  and  lnyinc  stress  ujmjd  the psychologleali 
of  the  queatlon,  —  the  insUnotR'e  uxinre  ot  conjuiptl  love,  ' 
love  of  par«nte  fur  tliwir  children,—  he  holc]«  thatiii  all  prot 
even  In  prlmlUvo  times,  the  ramlly  life  of  man  was  moDi 
In  this  he  aicreee  with  WeAtermarok.  In  zoSlo^cal  life  Zt' 
ognlzCB  three  Btogee  ot  dvvvlupment  In  the  aexual  relations: 
lowest  stage,  among  the  sponges,  echinodenns,  etc.,  where 
sperm-c«lls  are  emptied  in  the  water  and  wander  about  aeeUagI 
egga,  which  are  Ukewlae  migrating.  3.  Tbe  **  Begatta 
foanit  among  many  womw,  arthropoda,  moUoaca,  aod  am4 
veitebratea,  with  flsbea,  amphibia  and  reptiles,  —  where  twol 
vlduala  tmlte  tor  tbe  purpose  of  reprodtuncm  and  noon  ati^r 
rate  again.  Here  not  seldom  appsais  a  sort  of  luve-play, 
instinctive  wooing  and  fleeing,  or  a  careesinK  which  precedes  tin 
copulation.  Afteo*  copolatlon,  tbe  care  of  lae  otTspring  devolvM 
upon  only  one  sex,  UAoally  the  female,  more  mrely,  lut  h  tbe  oM 
with  the  Gattntslnu  acatnttun  and  the  Atj/ta  obtteiricans.  the  mal«i 
tbe  highest  stace  of  tbe  method  of  sexoal  reproduction  entaUi 
pevmanent  pairing  and  the  sbariojg  of  both  aexes  in  the  bringlBgff 
of  thn  Toiing—  the  typical  nethodamong  Urdu  and  mammab.  Al- 
though tho  permnnvnt  pairing  is  not  everywhere  developed  in  tk( 
same  maimer,  but  there  la  everywhere  a  piyehimil  ivUilion  betweM 
tbe  paired  IndlTldualR,  recognlnon,  dependence,  InsUoctlve  Impnlit 
(lore),  Jealousy.  The  sexual  relation  may  be  either  polygamousor 
monogamoiu,  and  tor  man  a  monogamic  sexual  relation  seems  prim' 
Itlve  and  iialuraL 

m.     EXPERIMENTAL. 

Rbobnt  Studies  op  jus  Ikterbstwo  OmcAi,  IioA'ao!'. 

(1)  OptUche  UrOtdUitaMchungen.     Mf'Li.BR-LYBR.     Do  Bcle-Bej" 
mond's  Arohlv,  1869,  Supplement- Band,  30-^0. 


(2)  I7e&er  dn  opH4cht4  Paradoxon. 
Obologie.  ni.,  1892,  S49-3M. 

LIPPS. 


Bkb.ntaNO.   Zeitechrift  tlir  I^- 


Ibta.,  493-604. 
(ZweiUfr  ArHhaj. 


(3)  OpHMh*  Strritfragm 

(4)  VAer  Pin  optischea  Pttradozon 
Ibid-,  v.,  1M3,  61-82. 

CS>  D»4  fwmvtlUtiluwiond'optiipu.    Dklbceuf. 
U.,18aS,  887-241. 

(«)  Le$  iilM^ioM  d'optiqut.    B&VHOT. 


Brkntaro 


Revue  ScienUflqiM 
Ibid.,  UI.,  18»S,  210-212. 
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Zur  Lehr^  von  d«n  optUeh^tn   TSuKhungen.      Bebktano.     Zoit- 
tcbritt  tor  rtychologfo.  VI.,  1893-8*,  1-7, 

BHcUrvng  <Ur  BntnUino'tchen  optUeken  TUtitchuKg .     AUBRDAca. 
Ibid.,  Vn.,  1884,  IfiS-lW). 

bAmiMM  iMjr  «!•»  bo  Okie  IwM  M  Ui«  artlols  ot  Jmthw  In  thU  JoCKKtU  IT.,  UL 
Jfifeh  "™*»''"  mtutr  npoit  thli  lllnchra, 

I  typical  form  ot  th«  iUtmion  that  ia  discussed  in  the   pApere 
I  It  ■bowa  La  the  fint  two  Beares  b«low.  The  dlstaauo  between 

'  qtMCM  of  tli«  AQglea  iu  both  cMe'»  ia   the  auiue;  it  appears, 

~~7er,  OODslderftbly  greater  in  I!  than  in  A. 


V 


V 


A 

B 


A 
V 


V 


A 


B 


^<l>TltIs  tlluaioii  wjw  flrat  nientionerl,  ho  ttit  as  the  ruvk^wer  In 
t,  by  M(Ulcr-Lyer.  whu  described  it  with  a  number  of  ochera  of 
u*  character,  in  ISSO,  la  an  article  reviewed  noon  after  In  this 
&N&L  'III.,  19M-91,  SOT).  It  aeems  wortli  while  to  recall  this 
ortADt  paper,  a«  It  ha*  been  generftUyovorlrtoltcd  by  BUbeoquont 
an.  Muner-  Lyer'H  oxpliinACJori,  which  raots  in  part  upon  anal- 
Htnw  etteeta  otMierved  in  other  flgurea,  is  that  In  judging  ituoh 
■Unces  we  Involuntarily  take  into  account  not  only  tho  distanoea 
ItiiBMlvM,  but  alHO  a  portion  ol  ttie  Hurroiiiidiiig  spaces  also.  If, 
hr  example,  figures  A  and  B  are  complete^d  by  drawing  venlcal 
htm  ooanectinff  the  tioH  of  the  nhort  oblique  lines,  the  spaces 
iwloned  would  OP  em'ilK*r  in  A  Ihnn  in  B. 

ll,  Brenuino.  without  linowing  of  the  work  of  MuUer-I.yer,  eet 

tboQt  explainins  the  illusion  bimfleif.    Of  possible  explaoHtions  ho 

BeDtiQiu  four,  but  r«j«ct«  the   fint  tltree,  namely:  Fbist,  that  the 

RnaJl  add«d  iin««  snKtest  traction  and  consequently  compreaaiOD 

ta  A  and  extension  in  5,-  second, that  the  addition  of  the  small  Uaea 

nbicttrte  the  termination  of  tlie  longer  onea,  whieh  might  be  ex- 

^  Mted  to  rSHUlt  in  ovorestiniatton  in  one  itano  and  underestinutlon 

'  b  Uu  other;  and  third,  that  we  compare  the  lines  by  means  of  the 

MOMralar  teetlnEs  resulting  from  runnintc  the  eve  along  them  and 

I  Dim  the  sniJill  mlili^d  llue«  attract  attention,  which  causes  tlio  eye  tO 

Mvt  and  stou  a  tittki  beyond  the  end  of  tho  lines  in  one  case,  and  A 

KlUe  ahort  of  the  end  In  the  other.     These  firentano  rejocta  tor  the 

toUowiog  reaaotu:   The  fint,  because  curves  (whiuh  do  not  lugntvat 

fe«ak>n  I  ouy  be  put  in  placo  of  the  abort  lines  witbootlMMnlngUie 

,  Oailon.  and  also  beonnso  the  iliasion  peraiBte,  as  in  Oond  Z>,  whMi 

tare   no  central   lines  to  be  stretohed.    The  second,  beoAOW 

I'tberA  ars  no  central  linen  there  can  he  no  question  aliout  their 

lA  plausible  8tnt«nient,  but  one  that  has  Ifttie  force,  (or 
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second  paper].  Ttte  third,  becaoss  the  UIobIob  ooght  to  hold,  ud 
doei  nut  in  flgurf-«  K  ftnil  T.  [A  remnuil  of  tb«  illusioc  dMt 
remain,  as  Ibe  amJior  reooeoUea  in  Uber  pftp«rB.  ] 

Br«DUUio*s  ovn  expUnkOon  to  based  apon  the  well-kuoim  prin- 
ciple thftt  Hmall  anglM  we  r«UUvely  overestlmaied.    By  a  Mti«a  ol 
•tmpUflcaUons  of  t£o  typical  figure,  h«  flnally  redooee  it  to  a  ilii^ 
line  and  B  point,  aasbown  in  flnireO.  nwdtotancfloctean 
a  UtU«  Kljort«r  Lban  It  actually  is,  and  tbla  U  doe  in  Bnk- 
tano't  opinion  to  an  overeatlmatlon  of  th«  angU  hoc  aai 
"  an  ondoroBtimatioa  of  tbe  angle  ahc,  tho  lin««  ac  aad  4 

\        being  fumisfaed  by  Imaginatioa.    The  uveresiimatloc  and 
b      nhdereRtiinatlon  thus  combine  to  riradui><>n  Kliviii  ilJtuon 
*  rotatktii  »r  llii>.  liriA  nh  about  iut  miiVlIii  point,  n-tilcb  Konla 

la  turn  pro<luv«  hd  apparent  shurt'ening  of  ac.     Thisen- 
O  plsnatlon,  once  adnulted,  la  euity  applied  to  tbe  mon 

elaborate  chm^S: 
Brentano'ii  arUcle  concludes  with  thv  preaentation  of  a  gnrap  ol 
fieures  devised  to  Ulnstrato  and  further  sabetaiiUata  bJs  explanir 
tion. 

(8)  The  flrat  half  ol  the  paper  of  LIppB  is  deroied  to  a  qa^atkd 
of  after- Imagefi  nn<l  nood  not  b«  regBKUtd  horo;  th«  second  hsU  ii ■ 
crltiqne  of  Breiilano's  paper  Jost  DOUoed.  Llppe  urgea,  among 
other  objections,  that  the  overeallmation,  which  Brentano  awotBti. 
ouglit  to  nrodooe  a  bemUnK  of  tbe  abort  line  and  nob  a  rotatlosflt 
It;  thai  the  principle  of  the  over«etinuition  of  small  angles  and  fib* 
under eatlmatloi)  of  large  ones  Is  not  of  universal  validity,  hut  de- 
pends on  tbe  attendant  oondlt£on»,  and  thftt  Brt-i)tano'»*a:<pi;»tto 
It  is,  th«rafor«,  untusUfted;  and  OnoUy,  tbnt  certain  of  Brenttu)«'» 
own  flgores  (not  to  epeak  of  othsrs)  cannot  be  explained  by  t)M 
principle,  even  If  admitted.  In  support  of  tbeee  objccUona  Llpp* 
off«r«  tvo  striking  flgorea  of  his  own,  in  which  the  upparont  rot- erUL 
of  Brentano's  princlpio  la  very  marked. 

Tbe  explanation  of  Lipps  (based  upon  prinolplee  worked  imt  it 
lennb  In  his  "  Aestbetlsche  Factoren  der  lla<unMntM.>hainifi|," 
Heitnboltx  Fe«tRnia»,  Uambuis  and  Tvelpzij;,  1991)  issonieitrhat« 
followH:  Tho  unee  of  neb  ^[tsee  repretient  ocnlar  movi'iiienu. 
When  tbeee  movements  are  free  and  favored,  aa  they  arti  bjr  es' 


direction,  tbe  disteacee  Mem  short.  In  LJppa' words,  "S»(<-Jt«fr(s' 
'tieoreieh'  a.u»  tteh  htrotugetunSe  Bew^ting  nun  *eira  vbcmtt  M 
ihrem  Bi^otg,  d.  ft.,  Miuiehttlfh  d*v  write  da  Weges.  der  <f>ncA  M 
dvr^tmetmm  wird,  uftprAWuttit,  die  grhrmmU  Hbrraii  unferwAaW.'* 
TUs  explanation  is  evidently  not  very  different  from  the  third  ol 
the  explanations  rejei'tt'd  by  Brentano,  allowing  Tor  l.ipp*'  eome 
what  piclurt^nigiie  w»y  af  wt^iting  it,  and  tht^re  is,  perbapa, 
justiflciition  for  u  geni^ral  statement  of  this  kind,  hot  It  la  , 
notified  that  In  the  familiar  llluiilona  of  fllled  and  open  spaces^'  _ 
derod  movemeots  appear  U>  give  a  lengthening  and  flree  moveme: 
a  sbortening. 

(4  J  In  his  replr,  Brentano  takea  up  tho  ob)ection8  of  lipps  poi 
by  point.      He  nrst  fortifies  his  funeral  prlneiple  that  small  onsl 
are  rolntively  overeKtlm  tiled  nud   large  ones  undtrestimated 
citing  further  InBtances,  iiigisting,  howevor,  on  the  relativt^  ol 
aoter  of  such  judgmental  and  on  the  terms  small  and  large  inai 
of  acute  and  obtuse ;  of  two  miKif*  both  ol  which  are  aicute  and  1 
are  orerestimated  abeolut^^ly,  thr  larger  may  be  leaa  overestini, 
than  the  smaller,  and  so  relativolv  nndereetimsted.    He  admits 
readily  enuagh  that,  like  other  payciiolog^cal  "laws,"  tbis  prin^pla 
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dependent  for  tt«  effect  in  part,  at  I«jut,  on  otb«r  conditions,  hat 
I  lioldfl  that  it  ifl  snfileiently  g«neral  for  the  ubp  which  he  maJces  of  it. 
Be  ll  wholly  sacceEufal  in  esplRining  the  first  of  UppB'  flgQT«A,  bat 
(to  the  revlever'H  o]j|nlon  i  only  partinlly  mt  with  tne  Mcood.  HiH 
nrpliv*  to  LimiK'  c-rili<.-ii(iii  i>r  BOin«oI  thuflguroH  from  hla  first  paper, 
while  apt  in  the  main,  do  not  in  overr  case  carry  fall  conviction 
that  be  himself  In  right.  8ome  sllgnt  remnant*  of  Uluaion  porvrnt 
occaalonally,  and  these,  he  Id  forced  bo  admit,  may  haro  another 
cause. 

Brentano  in  his  counter  critique  of  the  explanation  of  Lf  pp»,  denies 
tbeapedal  feellnfrawhichthe  fatter  finda  In  eonnectlon  witli  extend- 
ing uid  contracting  llnoA,  and  holds  that  if  the  short  ohKqtw  lines  «lg- 
geet  motion,  as  tliey  might  from  their  reeemblauce  to  anow  bewfi, 
n  Is  motion  In  the  oontniry  direction  to  tlrnt  conceived  by  Uppt  — 
motion  outward  In  A  above,  and  inward  In  B.  On  this  sap- 
position,  ho  preaentA  a  number  of  figures,  in  which  nn  effort  la  made 
to  strengthen  or  weaken  the  lUosioQ  by  drawing  the  arrows  more 
fully,  but  with  practically  no  effect  upon  It.  [This  point  aeems  to 
the 'reviewer  of  little  signiflcance,  for  Lipps  cnn  cvrtrvinly  mply  that 
the  movement  8ngg««t«d  by  the  picture  of  nn  Arrow  ia  not  at  all  the 
same  as  that  suggosted  by  a  free  line;  the  two  belong  to  totally 
different  psychical  levels.]  Other  rtg\ire«  In  whifh  the  central  line 
is  exteodod  beyond  tho  tiummit  el  the  nnglo  in  both  A  and  B,  with 
no  weakening  of  the  effect  or  even  with  n  Btrengthenine  ol  it,  nre 
macb  more  to  the  point.  A  final  set  ati-empts  to  place  In  opposi- 
tion the  principle  of  Lippstin  the  oa»e  in  which  Brentuno  Admits  It) 
and  the  principle  of  the  over  and  underctftimHtion  of  angles.  The 
flgxtres  Bsew  a  decided  triompb  of  tho  latter. 

(6)  Delbcest  waa  also  moved  to  reply  to  Brentano's  first  paper. 
After  giving  a  careful  eammai?  of  it, reprodncing  hII  tho  important 
Bgorea,  he  adds  a  number  of  ngnrea  othia  own,  ehowin^  the  same 
or  a  vimllar  HIqsIob,  but  In  a  way  not  to  be  explained  by  Brentano's 
principle,  nor,  indnwl,  by  that  of  Lipjm.  One  of  tho  most  Interest- 
ing ol  these  is  one  in  which  the  distances  to  be  compared  are 
marked  by  dota.  and  the  direction  of  the  oblique  lines,  which  In 
this  oaae  do  not  touch  the  doui  at  all.  In  wholly  chnugeu  without 
deetzoying  the  ilhiHion.  From  those  no  goes  on  to  develop  n  net  of 
flgurea of  which  the  tjpo  is  shown  in  the  diagram  below,  [a  tlUa 
flgtire  the  dintance  from  the  right  edge  of  the  left  ring  to  the  left 
edeeof  the  middle  ring  in  exactly  t^qnal  to  the  distance  from  that 
point  to  the  right  edge  oi  the  right  ring. 


o 


I>cllK£ur'tt  explanaUon  Is  eseenUally  the  third  of  those  rejected  ia 
Brentano's  Cixsl  paper,  and  not  different  in  the  main  bom  that  Of 
Lippa.  Such  illoeions  are  due  '^to  tho  altractioa  that  linee  drawn 
on  An  even  surface  exercise  upon  the  eye;"  and  again  "to  the 
attrnrtion  thnt  figures,  wha.t6ver  their  form,  set  at  the  ends  of  dis- 
tances to  be  measured,  exercise  U])on  the  eye." 

''6'>  Brunot  ob)ect«  to  the  explanations  of  both  Brenlano  aud  l>el- 
banif.  liis  opinion  is  that  "in  order  to  judge  the  mean  dUtaiice  of 
two  obiecta,  too  eye  instinctively  tftkes  the  dl»tance  of  the  centres 
of  the  flgnrea  of  tho  two  objocte."  It  is  ca»y  to  hoc,  then,  why  B 
should  seem  longer  than  ^,  and  why  the  middle  ring  should  seem 
nearer  to  the  right  in  Delbceuf'a  figure.     By  akUltul  modiftcations, 
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the  ftUthor  appllM  thla  same  prindpla  to  n  ntunber  of  nudirt 
OMM  and,  in  «  •omotrhat  idrallar  war,  b;  taking  tta«  SMiMral4faw- 
tion  of  motion  soggMtMl  by  ttis  obUqa«  UiiM  tn  Zuuner's  ftgOR, 
•zplaliu  that  alao. 

(7)  Brvntano'H  third  paper  la  devoted  to  Delbcsof.  He  ooatenA 
that  even  U  Dalbours  explaoatlOQ  be  tme.  ll  doee  not  exclude  ia 
o  urn,  and  preaeota  Agorae  dooiKiiod  to  ahow  the  two  priorlplm  It 
oppoeing  action,  with  the  dodded  triampb  of  the  latter.  [3»A 
Ugatea  ar«  ceaUy  iocouoluaive,  for  they  would,  from  Oclbttsfi 
pobtt  of  view,  Hhow  nothing  more  than  thkl  Unea  arrmnged  in  differ- 
ent  wuvM  are  dlfforent  In  Ptfiwt,  which  eviwy  one  would  adadl-! 
Of  mucn  more  farce  is  his  objection,  supported  by  clever  modiScs- 
tioiw  of  DelboraPs  dlagranw,  that  Delb«af 'h  explanation  does  not 
fit  bis  own  moet  obaractefiauc  flguroa,  bat  that  they  are  to  be  ex 
plained  In  a  wboUy  different  way.  As  to  this  proper  way  he  b  li 
•esential  agreement  with  Bmnot  above.  In  coDcfudlDE  he  adnltt 
that  this  source  ot  illusion  mav  hiive  conperated  in  hia  ^ploil 
flgorea  (A  and  B).  but  conaidi^rs  it  of  Bubordinale  inflnenoe. 

(S')  Auerbach  also  throwa  over  the  explanations  of  both  BrentsM 
and  Dolbfcnt  and  retnroa  to  that  ot  Muller-Lyej-,  though  the  puM 
ot  that  author  was  nnknown  to  blm  till  his  own  wa«  in  l^-pe.  Tbt 
UlusiOB  U,  be  eaye,  "a  consMjoenco  of  th«  influencing  of  that  irhiti 
one  oQgbt  to  tee  by  what  he  aeea  Indirectly  In  addlUon,''  that  li^ ' 
Joidging  the  langto  of  the  oentral  line,  we  take  f nto  acoonnt  t 
n>acee  {or  Imaginod  Unea)  lo  the  right  and  left  between  the  anHd 
%a»  angles.  If  this  is  so,  ceortaln  deductions  are  posslbl*  with  n  ~ 
4000  to  ihv  Ittnittb  of  arms,  sUe  of  anslee,  and  ctuiwiler  of 
ttnea  forming  the  arms,  etc.,  which  tne  author  flnda  vevlflad  »7 
trial.  The  painte  giving  the  diataooee  bo  be  eetimated  are  itoltt 
subordlnute  things  in  eenaatlon  as  compared  with  the  anna;  uej 
are  simply  "not  present  at  all  as  Independent  pointA,  they  axill 
only  as  the  places  where  the  arms  meet."  When  meaos  are  tllui 
to  give  the  points  s  certain  independence  (making  them  largtr.o' 
s^arating  tho  armit  a  little  (rum  thnm  or  making  the  pohM 
different  in  color),  thv  iiluHion  Is  wOHki^<iii<d,  beoanae  vision  ^or 
attention,  Derhaps)  is  lees  inolined  to  take  the  side  spaceslalB 
acoonnt.  Variations  upon  the  typical  llgnre  are  given  in  support 
ot  the  author's  general  view.  A  few  qnanlitative  teeta  were  alw 
maide. 

As  retddual  from  these  eietit  paperii.  we  have,  liesidesa  numberst 
lntcreiAingobner\'ationsana!Llan(c  cullcvUon  of  variant  flgttrea,M( 
explanations  of  tho  typical  illusion.  Maller-Lyer  and  Auerbtct 
explain  it  bv  an  involunton'  regarding  of  toe  adjacent  tnu- 
Brentano  ohicfly  bv  ov^r  And'nnderestlmatlon  of  angl<«;  Uppe  uw 
Delbcout  by  n  tonilnncy  of  tho  ovo  to  overmn  or  to  come  snort  tf 
the  movement  required  to  follow  tJie  Unee  with  the  eye;  and  BmMl 
by  an  establishod  nablt  of  treating  ffgnrea  or  part*  of  tlenrat  » 
vbolee  and  eatlmatlnfi  dlstajwea  m>m  their  centres.  A  sull  more 
general  grouping  is  possible,  if  wo  aasume,  as  seema  probable,  thai 
the  miMjudgmeni  of  anglee  itaelf  depends  In  the  last  aoaWsts  on  eye 
movcmcnVa.  Mliller-I>yer,  Auerbach  and  Brunot  depend  on  a  aj'S' 
thetjc  tondonc>'  in  nsion;  Brentano,  I^lpps  und  Delbituf  on  1 
motor  tendency.  It  in  almoet  oertua  that  several  vauses  cooapif 
to  produ(;f  the  illusion  in  question,  simple  as  it  appears,  bat  b 
what  dcgwTo  OAch  Is  present  cnnnot  be  told  from  present  inform- 
ation. The  answer  to  that  question  must  await  a  thorooq^ 
quantitadve  stndy  of  the  subject. 
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MJtJittmtchatwttngm  im  OftichU^tld.     von  Dr.  R.  FiscnsB.    Archir 
flir  OpbthaJmoloKJe  ^  1891^. 

The  invewtigatioa  of  this  subject  occunitis  Iwo  articles,  one  in  the 
first  and  the  cither  in  the  third  aamber  of  the  Arehiv.  It  repreoent* 
two  dirT«r«Qt  set*  of  experimento.  The  Unit  article  U  devoted  to 
those  on  the  ocular  meusurenienL  of  Un#H,  aad  the  Mcoodtotbe 
measarement  of  angles. 

In  tbe  raeaaurement  of  Unee  the  experlmenta  were  directed  In 
t«o  dUterent  way^.  Tlie  tnX  method  wua  to  divide  a  giveo  line 
into  two  oquAl  P*rt«t  '•''^^  t'>6  second  tomakaaUae  tqiutltoa 
pven  one.  The  arraoevnient  for  elTocting  thaee  reealto  oonslAed 
of  two  lines  represeatttig  a  cross,  and  placed  upon  a  dork  bock- 
groand.  The  Intersection  of  the  two  Unes  formed  Uic  point  of 
flxation.  Tbe  whole  of  the  liu^s  forming  IhH  cross  wusatnotJme 
visible,  bm  only  such  portions  of  them  as  were  to  be  compared  or 
dividt^d.  An  apparatus  was  arranged  to  mark  off  the  portlona 
dvnir<?d  (or  this  end.  The  oompaiiaons  wert^  inndu  butween  the 
Dpper  and  lower  and  the  right  and  left  ortas  of  the  cross.  One 
ftfin  vraa  given  and  the  effort  was  to  niHik  on  on  tbe  other  arm  a 
line  eqaal  to  the  given  one,  and  again  to  divide  a  given  arm  into 
two  eqoa)  parts.  The  experimentfiwerfl  conducted  ftret  with  both 
tj9»  and  then  afterward  with  the  right  eye  alone. 

The  experiments  oomparing  the  two  vertical  arms  always  showed 
that  i!ie  lower  arm  waa  overeatiniated.  Out  of  fitiO  alteniiits  to 
divide  the  vvrtioal  arm  eqnalh',  the  average  error  was  A.TQ  mm. 
ms  reeolt,  indicating  the  difference  between  the  two  arms,  la 
ezpreBsed  by  the  following  proportion;  Lower  arm  :  Upper  arm  :: 
100  :  106.TO.  Wv  mav  »ny  liure  that  the  ratio  ia  againH  the  lower 
ann.  tnl^attempte  to  mnko  the  two  sjrma  equ&l,  the  average 
error  was  3.33  mm.  against  the  lower  arm.  Tbe  proportions  ooald  be 
formulated  oh  before.  In  comparing  the  horizontal  itrmR  the  con- 
stant error  was  wry  Blight,  80  sliKht,  imdewi,  tlint  the  estimation 
was  almost  exactly  correct.  In  560  trials  at  halving  a.  horizontal 
arm,  the  average  error  wa»  only  0.79  mm.  agalcist  the  left  arm,  the 
proporUonbetweenthetwoamiabelng:  Left  :  Riglil  : :  100  :  100.79. 
In  wH)  attempte  to  make  the  two  horiitoiital  arms  equal,  the  average 
•mr  was  omy  0.73  mm.  against  the  risht  arm  when  the  given  arm 
was  on  the  left,  and  0.43  against  the  lett  when  the  given  arm  was 
on  the  right.  The  results  here  seem  to  show  vorj'  distinctly  a 
greater  accuracy  in  the  catimation  of  linear  magnitudes  by  tha 
Ulterior  and  exterior,  or  horizontal,  than  by  the  superior  and 
Inferior,  or  vertical,  moacles  of  the  eyes. 

In  experimeute  comparhig  the  vertical  and  horisontat  arms  of 
tbe  croaa,  the  lower  arms  were  considerably  overestimated.  In 
MO  trials  comparing  the  lower  vntioal  with  the  horleontaJ  arm, 
tbe  average  error  wiut  It.H?  mm.  against  the  lower,  and  in  600  trials, 
oonparinx  the  up^vr  arm  with  tue  liorizoDtal,  tbo  average  vrror 
waa  11.66  mm.  against  the  upper  vertical. 

Th^  experiments  in  monocular  vision  were  no  leas  interesting. 
In  050  atiempcs  to  make  the  vertical  armii  equal,  the  average  error 
against  the  lower  arm  was  5.63  mm.,  ;iiid  in  thn  name  number  of 
tnala  to  make  the  horizontal  arms  eqiiiil,  the  average  error  waa 
iS4  mm.  against  the  right  arm.  The  Inference  in  these  cases  would 
be  mucii  the  aame  aa  before,  namely,  tlie  tiui>tirior  aoouriK-^y  of 
vleioD  in  the  horizontal  lines.  In  280  cxpcritiients  comparing  the 
kiwer  vertical  n-ith  the  horizontal  arms,  the  average  error  woe 
18.10  mm.  againjtt  the  vertical  when  the  left  horizontal  was  tak*:n, 
and  16.14  mm.  when  the  right  was  taken.    In  2S0  trials  comparing 
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Um  npper  Tertlcal  vith  the  horixonfaU,  the  Rvaraee  error  wu  VkXi 
nun.  atpUnat  Ibu  vcrtii-al  wheo  the  left  borisooUU  was  taken,  and 
7,70  mm.  ngkiiuit  iL  w1i«d  Uic  right  WM  tl^en.  Ber«,  sgaiii.  tbe 
nmlta  shoT  tbe  gr«iiter  ov«ro8nm*tion  of  the  lover  arm  of  the 
erOM. 

The  rwnlUi  at  large  are  very  well  nunmarlKed  in  the  foUovtig 
manner:  First,  in  regard  to  the  corr«><'-tnQM  of  the  esUmatasol 
m^oitades  die  compariflonB  of  the  horizontal  arms  of  the  craM 
vit£  each  other  by  both  eyes  were  the  only  cases  approximati 
■cotit«cy.  In  the  other  caeee,  (ij  the  lower  »rm  compared 
the  oppor,  was  uniformly  overeatimated;  (i)  tbe  right  arm  t 
pared  with  the  left  waa  overeetiinatedi  (8>  m  oompartaone  of 
vertical  with  the  horizontal  arma,  the  lover  vae  overeetimated 
more  than  th(t  upper  vortical.  Second,  the  reaalte  also  ehow  (I) 
that  the  ustimatee  follow  the  pHychophYvtoAllaw,  and  (S)  that  tM 
variable  error  waa  only  half  as  great  in  dividing  as  in  compariaf 
lines,  a  fact  wbloh  to  constrned  a>  proving  tbe  practicability  of  lli« 
method  of  the  least  observable  dUferenoea. 

Id  tbe  second  paper,  describing  the  experiments  for  comparing 
and  measuring  angles,  aoircle  about  36  cm.  lu  diameter  was  drawB 
npon  a  dark  baokgroond.  This  circle  waA  divided  accurately  iato 
deflulte  portions  of  tliirty  degrees  each,  and  these  marked  by 
tbre&da  issuing  from  the  centre  and  movably  Bxed  in  the  circam> 
ference.  The  experimi-nta  conalatcd  In  efforts  to  divide  a  gives 
angle  in  one  of  Uic.  iiuailr»>it>t  into  eaual  parts.  AsstimEng  tbe 
centre  of  tbe  circle  an  the  point  of  flxatioo,  tne  results  would 
as  In  the  case  ol  the  cross,  the  capacity  ot  diDerent  portlona  of 
ej'e  tor  judging  magnitudeM.  The  mean  or  aTerage  error 
assigned  in  terms  of  the  percentage  of  the  real  hau  angle 
gaessed,  and  marked  with  a  plus  or  minaa  sign,  according  aa  tha 
judged  a  quantity   larKiir  ur  »maUer   than  the  proper  one. 

first  set  of  cxpcrimoiita  was  with  the  right  eye,  and  the  soi 

with  the  left.  The  r««ult«  showed  perfect  similarity  between  the 
two  eyes,  and  were  summed  op  by  the  author  in  the  statement  that 
"whttn  the  angle  to  bo  bisected  was  horizontal  or  approximateljf 
so,  the  "P]><'r  nnglefl  were  overeHtimated,  Mid  the  lower  undermtt- 
mated."  This  was  true  ot  both  halves  of  the  visual  field.  Tht 
experiments  represented  attempts  to  halve  angles  varyliig  fron 
10  to  ISD  degrees.  Another  and  distinct  set  of  experimest«  vers 
eftorte  to  divide  180  degrees  eqnally,  beginntns  at  different  poinl4 
in  the  circumference.  The  resnite  were  praciiotUy  the  eame  for 
aaoh  eye,  and  were  ver>'  striking  in  one  respect.  BeginninfC't 
sere,  wnlch  wan  the  terminuH  of  the  vertical  diameter  In  the  upper 
bait  ot  the  circle,  and  proceeding  to  the  right  with  every  ten 
degress  as  a  startdng  point  for  the  i»o  degrees  to  be  divided,  tlw 
average  error  va<  always  plus  until  aoventy  degrees  were  reacbed, 
when  It  became  minus  ana  remained  minus  until  160  decrees  ve» 
reaobed,  when  it  became  plus  again  up  to  190  degreea.  Boglaiilnff 
at  Mro,  or  300  degrees,  again,  and  proceeding  to  the  left,  the  sain« 
distanoes  showed  similar  results.  From  360  to  '290  deKreev,  tbO 
average  error  was  pliu,  and  then  became  minus  uitll  2D0  de 
were  roaehed,  when  It  was  plus  to  ISO.  This  maanii  that  th«  ui 
(inndrants  were  overestimated  in  most  cases,  and  the  lower  q' 
rants  underestimated  in  most  oases.  J.  H.  Hyhuip. 

IWwv    PuAl»n*b0U>efiuageil    der    AuQtn   bfim    PriamaVfTMucfie.       voB 
Ai-rRBD  OBASFB.    Archlv  fur  Ophtluilmologie  •:  t89i;. 

The  object  of  the  nutlior  Is  to  throw  light  by  special  experiments 
on  tbe  question  whether  binocular  accommodation  l»  native  or  em- 
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leal,  ind  to  te«t  the  comparative  strenKlh  of  lh«  two  oppoiiils 

ideodes  to  fusion,  uccording  us  tbc  imageB  ore  homoayinoas  or 

jnjmoas.      The  experimenlA   were  conducted  b«lveen  the 

utM  of  the  piurallel  aud   the  cunverffent  ponitioa  of  the  eyes. 

tMUog  the  native    and  u]iftll«rable   functiouB  of  binocular 

Dmmodation.  s  prism  wm  tu«d  in  front  of  one  of  the  ey«8,  both 

>ataUy  ana  vertically.    When  the  prism  wae  placed  horizon- 

p,  KOiM  to  produce   homottymoiui  imiigex,  the  movdntents   for 

»n  bad   to   u«  (livnr)(6nt  und  Ihu  lucnlizntion  was  apparently 

oB  than  in  reably,  and  when  placed  to  produce   heteron- 

tmageK,  Involving  eoiivergent  movem«nt«  for  ftioioa,  the 

kUon  wiui  nearer  than  in  reality.     Tbeae  facts  ore  taken 

indlcatinB;    a    native  and    fixed    function   for  localization  by 

rular  adjustment.      The   result  woe  elmilnr   for  the  vertical 

dtion  of  the  prium,  wbleh  had  th«  efT^ct  of  throw^ing  the  imaeos 

HE  dlirer«at  pianos  In  the  retiiiA,  nud  there  wa«  no  apprecinole 

■&n«y  to  fnaion,    even  when  they  t^ould  be  broURht  into  the 

an  plane.    The  author,  ho\rever,  fonnd  some  slight  UmitAtlnns 

>Uw  abflolute  fixity  of  this  law.      Even   in  thosH  eaiieB  where 

iosl  fusion  seemed  to  tjike  place,  there  was  reason  to  regard 

I  as  abnormal  and  exceptional.    In  recard  to  the  compRrattve 

tb  of  Cbe  oonvernent  and  the  parKllel  movements  of  tlie  eyee. 

snt  seemed  to  ithoTt'  that  the  convergent  wore  slishtly  the 

J.  H.  Hysi-op. 

dan  Eit\flttn  Aer  (hactMcindigkcil  dca  PuUtt  an/  die  Zeildaucr 
dtr  BeatNonnHt  bH  Schalleindtucken.  VAfr  Bigbvlilt.  Wandt's 
Pbiloa.  Studlen,  X.  0«M),  l«0-ie7. 

LDt.  van  BlervUet  haa  measured  the  sensory  reaction -tlmea  of 

Fn  univxTxIty  Ktudonta  to  auditory  stlmulAtlon  and  oompnred 

!  with  pulse  rete«i  found  by  c^trefiil  eounting  juat  before  Inking 

reactions.     The  insirumont  used  was  the  lUpp  cbronoscopa, 

sd  al  lutenabi  with  the  new  model  Ijelp/.ltt  GoNfroI- hammer. 

of  the  ele%'cn  aubi<'j:Ce  showed  a  reKiihir  <|uickunlng  of  bbe 

don-  itme  nith  acc«(eraUon  of  the  pulae.     Four  others  showed 

Blblnx  uf  the  some  tendency,  but  failed  at  tbe  extremes  of  fast 

tslovpoUe,  and  one  observer  vxacUy  reversed  the  rule.    In  view 

Itheee  more  or  leee  discordant  cases  and  of  the  Inr^  size  of  the 

I  variation  (aa  in  all  e^nnory  reactions^  when  compared  with 

I  diflvrences  to  be  eatablUbed,  the  quickening  of  the  reaction- 

I  with  the  pnltte  rate  must  be  regarded  as  probable  rather  than 

red.    No  statement  is  made  aa  to  possible  change*  In  pulse  rate 

^^  the  Ume  of  taking  a  aeries  of  reactions,  nor  are  the  reasons 

#rni  for  tbc  hiRh  pulse  rat«a  found  nufficEently  explicit.  One 
Vanld  Uke  to  know  how  far  the  quickt-ning  woe  due  to  active  exer- 
die  sod  how  far  to  excitement,  which  laai  has  already  been  shown 
Itlds  JotTR»At^  rV.,  SM)  to  quicken  both  netinory  and  mutculor 
naction- times.  Possibly  these  data  may  bo  more  fully  tuxulsbed 
k  the  report  of  experiments  on  reactions  to  optical  and  dermal 
'1  that  Is  to  be  furnished  later. 


■stae  Vemehe   ntif   <irr    WvjtdertelKibe.      GBi]TEX£R.      PflUger's 

Arcblv,  LV.,  1893,  S0&-G30. 

The  anthor  lliwt  describew  two  lantern  method))  for  demonstrating 

alMMKM>pic  phenomena  ttimnhjincotttily    to  a  large  company   of 

Mators.    The  first  presents  a  ^Ingk'  tlVure  In  motion,  the  »econd 

t  set  of  fiearee.    For  the  full  df  ocriptJon  of  these,  whioh  csanofr 

t4M(Brib*d  Ui  short  space  without  tho  diagrams,  tlie  rMder  la. 
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rafaired  to  the  original.  He  nexl  dcKTib^s  a  method  of  mlztng 
eolort  witit  the  nti'otioacope,  whtcb.  In  prloclple,  Ia  xiinilxr  to  tbatot 
the  color  loj>,  sail  might  ooioMioD&Uy  prove  tuuful.  Next  toUavi 
ui  application  of  the  etn>bo«oop«  to  tna  demonftiration  of  Rlraalt*- 
neous  oootitiat.  Suppoee,  tor  umpUoIty,  a  itUoboaco(>tt  disk  iritb 
four  t.liu.  iKo  of  n'hj«n  (Ijine  In  the  aama  dliunet«r)  are  00T«r«d 
with  n>rl  alftSR,  the  other  tvo  txtlns  left  tn*.  Opposite  eh«  stzobo- 
Bcoplc  iliek,  on  the  Mine  axis,  it)  placed  a  while  otsk  carrjrlng  tvo 
am^U  bUclt  circlsB.  When  ttiis  combination  of  diska  t«  toi  in  rapM 
rouCtoQ,  the  obHerver  iieea  a  white  or  light  r»(l  Deld,  in  which  foot 
dots  appear  to  Hv,  two  rttd  brown  and  two  Ereen,  the  latter  colored 
by  contrast.  [Sucb  ui  expeziment  seemB,  uke  many  of  Herinjc's,  lo 
«p«ak  empfaatlcaUr  tor  the  pfaytlologlaal  theorv  of  Blmultsneoiu 
ooDtrut )  \  fourtn  experiment  of  a  more  pflj-chological  character 
li  the  following:  A  ftoriei  of  «trob&«copic  pictures  in  black  and 
whit«,  roprosenting  boys  playing  l4tnp-frog,  waa  taken,  and,  after  it 
had  been  %'iewed  for  a  ahoi-l  time  with  the  Htroboacope,  the  pictorM 
representing  one  boy  In  theairexaREly  over  the  other,  were  chansvd 
by  covering  the  boy  in  th«  air  with  whit*  paper,  those  shoidtiK 
the  Initial  and  concluding  atuea  ot  the  leap  remaining  onchaogM 
The  alteration,  however,  made  no  difference  whatever  In  the  oos* 
vlotlon  of  the  observer  that  be  aottuilly  saw  one  boy  in  the  air  abort 
the  other.  Indeed,  the  BUggeetion  involved  in  the  mere  beglnidng 
of  the  spring  was  stifflcient  to  oauae  the  seeing  of  the  wtiole  of  it. 
A  ver^'  inciting  means  is  thus  offered  —  aa  the  author  polnta  oat  - 
for  the  Mudy  of  Duggented  illiuion  and  lialtuclnnlion.  f  Wtn-k  along 
thlB  line  bAB  apparently  already  been  undertaken  at  Coroetl;  see 
page  414  of  thu  JuuKKAi^. } 

PedtiQOffisfh-ptgchometriache  Studien.  Zwet vorUlnflge  Mltteilanran. 
Dr.  RonKRT  Kbllkr  In  Wlnterthnr.  Biol.  Centralblatl.  oi- 
XIV.,  Ko.  1,2  and  8. 

The  pnwent  study  was  ou»eaLed  by  Mowo'a  exptfriments  apoo 
the  inflnonce  of  mental  wonc  upon  the  orographic  fatigue  cnrre. 
If  fatigue  is  due  t^  a  general  deterioration  of  the  blood,  we  may  ex- 
pect it  to  atlect  the  mtuoles  and  that  we  may  find  a  t«gt,  and 
posftibly  a  meaaore  of  it,  in  the  ergograph  record.  Tlio  latter  may 
not  be  without  value  aa  a  test  of  mental  fatigue,  even  ii  this  Is  of  a 
more  local  character,  since  we  may  expect  the  strength  and  niua< 
ber  of  the  Impulses  aeni  down  bv  the  brain  «>  be  dimlnlahedby  it. 
In  tact,  may  It  not  be  posaiblu  to  determine  by  thla  method  tlie 
relative  difficulty  and  the  beet  grouping  of  Btudloe  in  sohoola?  Tb< 
exp^nm^uts  are  few  In  number  and  wore  all  made  upon  a  boy  oi 
fourteen. 

The  aim  of  the  Qrst  Is  to  suidy  the  effect  of  rapid  reading 
upon  the  eiigograph  record,  The  general  plan  of  an  experlmem 
la  about  th«  same  throaehout.  Foot  ercograph  records  were  token, 
with  int«rvala  of  about  naif  an  hour.  A  part  of  these  intervala  waa 
spent  in  rapid  reading,  or  other  fatigue  work.  An  hoor'a  rest  was 
tD«ii  taken  and  an  exactly  similar  experiment  begun.  Two  experi- 
BMDte  were  made  in  the  mornliiK;  and  one,  sometimeH  two,  ia  the 
afteroooa.  The  gcnvrni  result  is  that  rapid  reading  at  ftrst 
iocreasea,  then  leasens  the  crgograph  record,  and  that  Mie  record 
aft«r  the  notir*!  rest  is  usually  lower  than  the  fourth  record.  Tht 
fact  that  tilts  order  is  repeated  in  ttuccestilvc  ezperlmenuon  th« 
same  day  Is  some  guarantiee  for  a  causal  relation  between  mental 
work  and  changes  In  the  ereograph  record.  It  la  also  tn  harmony 
with  Mosso'a  reaalts.     Similar  experiments  with  the  rapid  reading 
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of  IjAIIii  jdve  nimflRT  vikrintionttjonlj  fatlfruf^opp^^rtt  tnore^utcVly. 
The  oOi'^t  of  BinglDK  was  Btadioa  in  two  ex  pv  rim  vols.  In  tola  caee 
the  period  ot  incroaaed  activity  dropn  oot.  In  the  Noond  pr«liml- 
narr  communication,  the  iuflut-nce  o(  reading  numbers  la  niudJed. 
Thiii  work  aeenu  to  Iaar^h  nil  tho  orgoernph  records  in  the  first  two 
ezp«nm«nt«,  but,  in  n  ihini,  to  have  the  aame  «ff«ct  as  reading. 
This  may  be  ezp1iUne«i  aa  du«  to  the  fsct  thai  practice  dfrnlniahea 
the  faClfae  reaiutlng  tram  a  gi\ea  amount  of  work.  The  moHt  Im- 
portant thlD^  in  thess  articles  ih  tht>  suKK«>'te<l  ajijili^ittlon  of  this 
method  of  studying  fotigne  to  pedagogical  problema.  J.  A.  B. 

BecHerelux  «ur  In  h)rnlumlion  dea  nmuationa  (iif  liW.      Par  M.  VirroB 
Hsmu.    ArchivcH  dv  Ph>-«ol.  norm,  vt  l>iith.,  No.  4,  Oct.  1893. 

Where  one  oonvldws  the  locAlizAtion  of  two  points,  th«  rcftultx  of 
Weher'H  circles  are  considered  good,  but  where  only  one  ia  to  be 
located,  M.  Henri  thinks  the  best  way  1b  to  do  It  ona  photogi-aph  or 
by  word.  The  photo^pmphlo  method  was  chosen.  It  wait  found 
[hHttheerrorindiiectionwaa  nearly  constant  for  any  sfiifclv  point  of 
contact.  Tbaoxperimeatsonthe  domal  surface  of  the  fingers  of  the 
right  hand  show  that  there  Is  a  general  tendeitcy  to  locate  ihe  points 
of  c<jiitaot  boo  near  the  end  of  trie  flncer.  At  the  end  of  the  niigcr, 
however,  the  tendency  is  in  the  opposite  direction,  though  the  size 
of  the  errors  is  very  much  lees.  There  are  aleo  some  other  pointa  at 
the  beginning  of  the  second  phalanx  similar  to  the  end  of  the 
Unger.  Thn  nrrorg  In  the  LranRvmt!  (llrt^'tion  arr>  of  slgnlflcaneft- 
onfy  in  rare  caMs.  If  tho  point  is  placed  on  the  side  of  tlie  fluger. 
Instead  of  in  the  middle,  the  error  is  easily  recogniied.  For  any 
one  point  the  error  in  lorallr.aCJon  Ih  very  limil«d,  but  it  varies  be- 
tweea  10  and  2  mm.  tor  dlHcreiit  potnls  touched.  Tho  corrvepond- 
Eng  partA  of  different  fingers  do  not  vary  appreciably.  The  middle 
of  the  firat  and  oecoixi  phalanges  nhowB  the  greatest  errora  lo 
localixation,  numely,  10  and  S  mm.  Near  the  wrinkle*  (at  tli« 
Joints},  which  Bep&ratfl  the  two  phalangee,  the  errora  are  eijnai  to 
4  or  6  mm.  On  the  wrinkles  and  on  the  third  phalanx  thetr 
minimal  value,  which  in  3  or3  mm.,  in  readied.  At  other  pointa, 
howevor,  they  are  even  Iokh  than  th!i>,  One  subject  found  dimculty 
fn  distinguishing  between  points  on  the  ring  finger  and  thoi*  on  the 
middle  nnger,  thougli  the  amount  of  error  In  either  caae  was  con- 
sbinl,  Tlte  (lifneiilLy  di»ii)i|>f<ared  in  moving  either  ot  the  Hiigers 
slightly.  On  the  palm  of  the  hand  and  at  tho  commencement  of 
the  arm,  the  errors  were  different  in  direction  and  extent.  The 
direction  of  error  waa  always  towaj-da  the  part  which  separated 
the  lower  arm  from  the  WTi»t,"while  th«  amount  of  error  varied  be- 
twoen  6  and  40  mm.,  being  lenst  when  the  point  of  couch  was 
neareeC  this  part  and  greatest  in  the  reverse. 

The  GoneliudonM  from  the  expsrhnnnU  on  three  aublects  ore:  (1) 
Where  polnte  are  touched  on  the  skin,  they  are  located  on  the 
photograph  at  a  point  which,  in  relation  to  tne  touched  point,  la 
almost  oonatant  in  direction.  (2i  Almost  always  the  point  Indi- 
cated on  the  photograph  is  more  near  to  ii  certain  wrinkle  or  fold 
of  the  skin  {t.  g.,  when  there  is  a  joint  below)  than  is  the  point 
tonehed.  (3>  As  the  point  of  contact  approaches  this  wrinkle  tho 
errors  in  localization  decrease. 

This  shows  iifl  ihnt  all  tlio  pointK  where  we  can  localise  n  touched 
point  are  lin(Ou(!e<l  on  the  insidv  of  a  fixed  cur\'e,  which  the  point 
touched,  as  s  rule  on  the  inside  of  It,  does  not  meet.  Hence  two 
elementa  of  the  curve  can  vary,  namely,  the  aixe  of  It  and  also  the 
distance  fK>m  ite  uentre  to  the  point  touched.    Theee  two  elementoi 
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pracllclnK  pbyslcian,  wbo  for  forty  yean  bw 
uception  of  ta«  nature  of  meutal  acUntiee,  anJ 


iSetomin*  oar  amtial  •onalbUlty  in  the  Miose  of  toooh.  It  folio*'!, 
then,  that  U  ths  (vo  polnta  in  Weber's  olrclea  ar«  not  tonchM 
■imtuWJieoiiily,they  are  not  located  tb«  some  as  If  they  were.  II, 
abo,  any  point  B  la  looatod  at  A,  tbe  point  A  vUl  not  be  located  tt 
B.  A.  E.  SsaawoBiB. 

TV.-MORBID  PSYCHOLOGY. 

Die  M^tIuM  jfiriMtu/tt  PertonHchk^iUn  <n  riiwn  IndiiMatmn.    BUM 
MTcbologlsobe  atudle.     Von  Db.  8.  Laddmaxm.    Stouemrt,  IMi 

pp.  lea. 

TTie  anlhor  is  a 
aoaght  to  italn  a  coucepti< 

bJere  f^en  aa  hia  concltuiions,  which  art)  aa  iDtorastlnii  iuf  they  vt 
new  and  carofvily  matured.  ffiooC'a  tbeoTT  of  thiuttlanfou*  notiTltv 
of  diSercst  spheres  of  consolotuneBS  ia  rsdieally  wrong.  All  facu 
on  which  thlii  theor}'  r«Rt«  may  be  explained  by  auppoalns  that  the 
corUcal  ganslla  of  tbe  bruin  can  an  nnvowicioiuily  and  reSezli 
when  dlasocutted,  as  they  may  be  by  manjr  cauass,  bom  the  cells  of 
Uie  oon«x  which  mediate  conadouaness.  After  dtacoMdog  quite  i 
maa  0(  casuistical  material  c-oiiceminit  catalepsy,  somnambulism, 
angceated  acta  and  hallaci nations,  amnesia  and  distractioD. 
aiUBstbeala,  hyateria,  etc.,  the  author  reaches  the  following  genenu 
fwncluaions:  LetharKj  w<l  complete  hypnosis  are  to  be  explaio«d 
as  trantfeot  loss  of  fnaction  bv  nil  the  brain  organa.  Cataleptic  at- 
tltodea  we  th«  i»olat«d  activity  of  eub-cortical  motor  oentns- 
Uneonsclons  Imitations  of  movement  by  cataleptioB  and  byrterfosl 
patients  with  aoestheula  are  due  to  the  Isolated  activity  of  tbe 
mtb-oottioftl  vteaal  oentre.  The  unconscious  verbal  imitations  of 
cataiepsy  is  due  to  the  Isolated  activity  of  sab- cortloal  oentresof 
h«arUtg.  Unconscious  mimicry  by  cataleptic  and  hysterical  patfents, 
and  the  active  innervation  fcclicpi  of  nniiMthetic  hvsbcr{Aj|Bre  doe  lo 
tsolaited  activity  of  Ihc  nub-cortical  centres  of  feoling.  The  acta  ol 
catalepsy,  the  sajnieiitioua  of  hypnotism  and  bystena,  and  focCM- 
tlonsof  general  haUncinatlont«nalngtowardaohangeofp«nonaa^,i 
•re  dae  to  tbe  acti^'lty  of  a  larger  or  smaller  sronp  of  cells  In  tiit 
cortex,  i.  e.,  to  the  isolated  oonsoioiinieaB  of  a  la^er  or  smaUft 
eeiiee  of  connected  concepta.  Systematic  nssthesia  and  tbe  "rap- 
port'' qf  hypnosis  are  due  to  the  activity  of  cortical  cells  aensltlTe 
to  an  isolated  concept  feeling,  1.  e.,  an  iaolated  aell-conacionansss 
Hysterical  anesthesia  and  snggestM  anssthesla,  lameaeas,  anne- 
ela.  etc..  nrv  duo  to  the  shuntinj:  oat  of  isolated  ooctlcal  cells. 
PiMt-hypnoUc  suggestion  and  apparent  mattiplicity  of  psychl< 
existvQoes  are  due  to  the  activity  of  isolated  cortical  cells,  together 
with  tlio  Rlmultaneona  normal  activity  of  other  brain  organa 
Systematie  ansssthesla,  nugativn  hftilucinatiomi,  and  the  naturs] 
anesthesia  of  hysteria,  are  correlated  with  the  inactivity  of  th* 
cortical  cells  respondlne  to  the  actiou  of  the  concept,  along  with 
HlmnltaneouH  normal  aruvitv,  i.  e.,  partinl  selt'cooacloumess.  The 
automatdc  acllvities  of  BcU-consciouB  subjucte  are  due  to  the 
isolated  acti\ity  of  nub-cortical  ganglia,  aUiag  with  the  normal 
acU%ity  of  other  cortical  celln.  Pioally,  aomnambullam  la  doe  to 
changing  activity  •?{  various  W^vr  or  tmaller  parte  of  the  brain, 
TiUi  complete  inactivity  of  tbe  other  parts. 

To  complete  personality,  the  evb-oortlcal  centree  and  all  the 
ceortez  must  act  togetlver.  The  individual  who  can  be  con- 
BioDfi  of  all  eonoepte  arising  within  or  witliout,  and  of  all  feel- 
ings o(  activity,  is  a  complete  pnyoblc  personality.     More  or  '. 
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Boraplet*  •gos  an  those  who  can  l>rtng  to  conBoJoaBoeaa  only  s 
f  part  ot  the  ooncopts  ot  feeling,  BHti8e  und  motion.  DeBvotr's  upper 
and  lower  coniiciauaneK.4  ia  rejeoted.  CooAciooitneEiu)  iit  always  one 
and  on«  oiilv,  howt?\«r  fr^>iti«iitly  it  niuy  <^hftnKV-  J»n«t'ti  dUtinc- 
tiOD  bebweo'a  psychio  tuul  pKyvholut^iu  in  developed  so  as  to  BOKKwrt 
itiai  tlie  flubjoct  Btsttda  oror  RKalnst  Ita  own  aensatlon  U)  wblca  It 
may  open  or  dose  Ite  eyes. 

La  fault  OrtmiiutU;.    Par  Paul  Viovt.    Paria,  18»2,  pp.  186. 

nU  little  volume  la  translated  from  the  Italfaii,  and  in  called  an 
eaaay  in  the  larger  Qeld  of  (.'ollcctivc  psychology.  Boclotv  migbt 
be  cefnrded  aa  a  alngle  por»ou  who  had  alwayi)  existed,  ana  Lostead 
of  cauiog  tbe  iBdivtaoala  microooHm.  M,  V!(;iiv  urseii  that  tiie world 
is  a  "oiacaiithrope."  Social  Individuality  U  for  him,  a«  for  Tarda, 
tbe  aolar  microsoope  of  pnychology.  Tho  y!d  diction,  Si-naton-jn  i>o»t 
v(rt,  aenattiM  avtrm  jjuiUi  bntia,  illttstrau>a  how  much  worse  moba 
oan  ba  tlian  the  perHonn  composing  It.  Legal  rMponalbUlty 
&»■  coll«ctiv«  crime  is  n  hard  [irohlem,  never  i*nfved  by  the  classic 
■obool  of  penolo^'.  SiiKK'-'^tiuiit  imitation.,  moral  contagion  have 
mucl>,  bnt  uot  final,  explanatory  power.  Mobs  are  modln  in  which 
the  microbe  of  evil  develops  furtner  and  easier  than  the  microbe  of 
good.  The  iaOueBcu  of  nambers  Incruaaea  the  intoutity  of  vmotiona 
So  a  degr«e  dweribad  aa  pe^'cbologio  fermontAtlon.  Often  theplebl 
Mdamaatl  have  tbe  moral  inebriation  of  a  despot.  The  malea  of 
tb9  French  RevolntJon  were  largply  made  up  of  degeneratea,  vaga- 
bondit,  criininalif  and  foolH.  Lyncli-Iaw  and  the  despotism  of 
cutjoriUes,  the  oppoeertt  of  the  latter,  the  individual iBta  and  aristo- 
oraia.  tbe  relation  bctwc^on,  and  frequency  of,  audden  and  premed- 
itated crime,  tliettoiisibllity  of  criminals,  and  hypnotic  infldeiioe  nod 
carlme,  are  discneeed  from  the  atandpolnt  of  tne  Morel  school  and 
Lorabrotio. 

Irf  Crime  ft  la  Peine.     Par  LOUIS  PEOAL.     Paris,  18W,  pp.  WB. 

Tbla  heavy  work  was  crowned  by  the  acAdemy  of  moral  and 
poUtEcal  BOlenoes,  or  rather  the  meniolr  out  ot  which  It  grew  waa, 
and  there  Is  mom  to  follow,  and  Ih  printed  in  Felix  Alcan's  valuable 
library  of  contemporary  pbiloBophy.  It  evidently  grew  oul  of  the 
strife  between  tno  theory  of  the  Lombroso  school  that  crime 
U  a  dlseaae  and  the  old  view  of  strict  personal  reHpom^fbilily,  which 
WOB  ao  bitter  two  years  ago  In  France.  Statistical  hIwIv  of  crime  in 
relation  to  beredit>-  and  atavism,  insanity,  dageneratio'n,  eox,  igno- 
ranee,  midery.  Imitation,  psasion, poUUos  and  free  will  make  op  the 
800  pages  ot  tlie  8rat  part.  The  second  la  devoted  to  the  origin  of 
penal  Jotrtice,— responsibility  and  dpt«nninl8m.  Crime  In  not  an 
organic  fatalltv,  but  It  la  progrenBive  decay.  The  penal  code  must 
cUng  to  free  will  agalnat  tlie  determlnlata  oecause  tt  la  oaeful,  nec- 
essary and  true,  sveo  necessitarians,  when  It  comes  to  practice, 
have  to  make  of  liberty  an  '^idfc  force." 

Oif  ptyeho'palhi»ch^n  3Ti7idenrvrtigkritgn,    Von  Db.  J.  L.  A.  HocH, 
I  Bavenaburg,  1891 -93,  pp.  427. 

Redaeod  ability  and  rri^onsihility  may  bo  Innate,  permanent, 
acquired,  tranaient  or  miXBU,  to  use  the  adjectives  most  often  re- 
curring lin  thisnmpliQcation  In  three  InstalmientB  of  the  suggestive 
chapter  upon  the  same  HUbtect  from  the  anthor'H  LttiXfadm  tier  Pity- 
chiatrir.  ISSSj.  Tliu  work  is  carefully  wrought  out  with  mnob 
caaoiallc  material  from  the  author's  wide  procUce.  and  oonstltotee 
a  v^uahle  addition  t*>  the  now  ao  rapidly  growing  material  ou 
border-Uoe  phenomena. 
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DigfnirtgiXTtw.     Par  Max  NosdaU.     Pwrio,  18M.      3  rob.  pp.  UP, 

Thin  work  Ih  dpdlcat«d  bo  Lombitwo,  wbo  fs  called  '*un  drg  jitmt 
tttprrbrj'  cii>;i(m/u>tu  tntdltetuetteB  du  rocJe."  None  of  the  follower! 
of  Morel  bavo  traced  de9eiierao]'  la  llteratorc.  Soma  ot  the  cv 
rent  Ut«rary  modes  am  forms  of  iDtcUcctuAl  dccompoaitlon.  Pkt 
d«f4}elc  is  not  tin  dw  rYtc«,  but  th«  cr«pusoaI«  or  twilight  of  t)iv  pc«pl*i 
and  soggMt*  uu  approach  of  a  chillaatio  t«rror,  like  Uiat  wbea  Ui* 
first  thooMiid  yaan  of  Ohrlstendoni  woa  paM«d.  The/n  rf^aiMt 
French  boy  paBsing  a  prison  n-horv  hU  rion  father  was  oonflned  for 
the  Hftb  time  tor  naod,  called  it  papa's  \yeee.  The  /ta  dr  aikk 
poUo«  captain  hait  a  (■lear  and  card  case  made  out  of  an  a^ussio^ 
'sumed  hide,  llorrlblo  Knte  Qreenaway  cbildrtKn,  Sola,  Ibsen, 
NletJtaobe,  Wagnor,  Totntoi's  Kreotoer  Sonata,  Paul  Verlalne,  the 
sy-mliollKte,  Uaeterlinck,  Sarah  Bernhardt,  •ennatlonr^  unknom 
U>  tho  masBOs,— all  tliese  are  deK«nerativ«  sttomata.  SchopenhaiMr 
and  Uartmnnn,  gmoboiOMilacs  with  incapacity  to  aot;  absence af 
good  judipnent  and  somid  common  sense,  exooBSive  ilQprMsioai- 
bility,  II  piutsion  for  aseleas  baubles,  retinal  defect,  dyii&mAnnle 
ec<^enlriciUott,  hY«t«rlcal  giggling,  preooeloos  sdoleeoence  and  oli 
age,  Jactation,  mystic  presentiments,  pre-nAibaeUsin,  nstheUdoi, 
Uio  salvaliou  armies  orEgidy  and  Toutot,  Wagner  with  hie  dtlo* 
aioBS  of  porwecuUon,  the  »eo-CatliolIcs,  to  whom  Panival  U  t 
reUgtoDB  sarvloe, — all  thcM^  thinn  initiate  bystoricaJ  people  into 
deUaona  aenaatloDs,  aad  cjiobc  idiotic  ladlee  to  roll  up  their  eyes 
and  cry  oliarminK.  raTishloR.  Hypnotism,  the  "fourth  (UmeiiBbn* 
apeculaUons,  spiritism,  psychic  researchers,  animal  magnedan, 
revelation  of  Isis,  tho  ^hoptes  of  H.  P^ladan,  the  idiotic  echolaBt 
of  the  Belgian  poet,  Msonce  HaeterUnek,  who,  like  Walt  Whit- 
man, m»  a  tool,  but  yet  a  genloe,  —  these  are  described  se  paroAM 
of  mystiuismH. 

Tlie  (iecond  volume  is  devoted  to  egotism  and  the  phobias  wUeli 
arise  from  it,  its  self-consciotuinesH,  Gaaiier,  Planbert:  MendM 
with  his  tlieon^  of  "sonorities;"  DotirROt  and  the  '-decadeols;" 
Metescb,  the  dclirioim  philosopher  Baudelaire,  and  n>.<(«ti.  who 
has  become  a  sort  of  popular  poet  laureate,  ah  Voltaire  and  Victor 
Eugo  were.  Ibeen' s  cUeutele  consists  ot  women  badly  married,  er 
wbo  feci  themselves  aottudentood,  Rrovacaoasinsoaland  witlioat 
oconp&tion ;  bnt  ho  is  no  more  their  friend  than  is  Saches-Maeacb, 
or  Zola,  whose  renllsm  shows ns  types  more  fit  for  criminal  law  ibsD 
for  the  lunnoy  commlfi>i!on;  tho  veritiKts,  t.ho  *'young  Gi*rman" 
school, Wi Ilium  Morris,  l>eopnTdi,L«inon.  Karl  Marx,  Karl  Blelbtreu, 
pessimists,  and  most  Uegelism.—all  tbewe  are  degenerate.  The 
twenlleth  centurv  will  be  better.  All  Ihese  niurbidlUes  willperislli 
and  (he  v,a,\  to  r^nect  the  cure  to  by  ibv  (.-nit  ot  unselflahneas.  The 
Genoan  "  utlionce  of  men  sfniinst  immorality  '*  la  to  grow.  On  the 
whole,  the  work  comae  nearer  drawing  »  line  between  Semites  and 
Don-Semitee  than  any  book  wv  liitw  vvcr  road.  IbewiI  is  still  Sht 
chosen  people  and  all  otlicrs  axe  dcgeaetate. 

tAisoHiulnesa  of  Mind  in  its  Legal  ond  Medical  OanMetattona.  Sf 
J.  W.  HrsiK  WiixiAMS,  of  the  Middle  Temple,  Barrister  at  Law, 
London.    New  York,  1892,  pp.  170. 

Wb«n  Becoaria  said:  "The  huppiost  of  all  nations  is  that  In  wblok 
tbe  lavs  bare  not  become  a  eeienoe,"  he  hit  the  present  state  ot  tb« 
gnefltioD  of  legal  medicine.  Common  sentte  still  needs  to  ti«  heard 
from  In  determining  mental  unsoundness  and  fixing  the  degrees  Ot 
responsibility.     This  shoQld  not  become  a  puFe|>'  legal  qaeatlon,  at 
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aaj  ntB.  It  is  probably  [mpDsalble  to  fix  upon  nor  a«t  m  vIotoaK ' 
sod  eooentric  that,  taken  by  ibtelf,  H  could  prove  inMuiity,  nnlan 
It  b«  as  involDQtary  reetUt  of  noural  diitcaiK.  He  most  not  bolld 
theories  from  Rbove  downward,  like  the  Rrcbileotti  of  Laputii. 
M»d[ciU  eiperM  have  little  weight  with  jnrlea,  and  the  aathor  woold 
not  Huhmit  qaoKtiomt  ol  nanit^v  to  ex|inrti«^  nor  diatlnKuUh  v«ry 
ahaiply  bulweeit  mentjil,  moral  or  leunl  inEiinity.  Goethe  wtu 
TlghC  tliat  notUng  brings  DB  nenrer  to  inBBnlty  than  dislinguleliiiip 
oaraelves  abOT4  otb<>n»,  and  nothing  keepit  uii  iutnt>  li«tl<«r  than  gen- 
eral iat«rooui»e  with  many  and  often  oommon  people.  Mono- 
maniae,  moral  and  Impulitivu  forma  of  Inbanity,  walch  make  most 
troable  in  oourte,  are  nillest  treated. 

J^yehUUriaelw.  VorUsungm.  Von  V.  Maovak.    Leipflic,  Heft  I.,  1691; 
n.,  and  DI.,  1892;  IV,,  and  V.,  18»S. 

hundred  pageii  of  thc^  distin- 
atl    his    more    original    papers, 


Tbcwe  between    three    anil  four 
gnished  Belgian  alienist  contain  ^.  ^   ■        ■ 

about  twenty  in  number,  and  are  tranBlat»d  into  Oermaa 
by  P.  J.  Mdhlna.  Moat  were  origlnallv  printed  from  atodenta' 
DOtofl.  ProfOBsor  Magnan,  aa  iit  well  Known,  haa  won  bla 
envlBble  reputation  chiefly  b^'  hb  vnUinble  work  on  the  border<line 
phenomena  and  caae«.    It  is  impoasible  to  do  justioe  to  theiie  meaty 

[ittp«r«  In  a  brief  notice.  Tlie  best  of  tlierei,  to  our  thinking,  are  the 
eclureit  on  chronic  delirium  with  »y»beniiitir  evolution,  which  the 
(lerman  school  prefer  to  call  paranoia  comptcta.  His  study  of  de- 
lienerat«  typeti  liaa  never  be«ii  aartsaMC.  Sexual  aberralionn, 
oipaomamo,  tlie  childhood  of  ortmlnalii,  morbid  impulses  to  pur- 
chaae  things,  garabllng,  onomntomnnin,  intermittent  phenomena, 
hallQcliutloBa  of  the  r^ht  and  left  brain,  heredity,— these  are  aome 
of  Uie  specdal  topicH.  The  author  1b  at  hla  best  in  caftulotlc  aoalyaifl, 
whers,  if  he  is  not  so  minuUt  ax  KamlinHici,  liiu  ponHtratioii  ezbenda 
In  more  directions.  Our  o«'n  American  Dr.  Cowlea,  however, 
compares  favorably  with  either  of  them,  so  far  aa  he  has  pnbllahed. 

p^ier  die  Brdi^utunff  der  juycMatriKuhen   UnterricMt  fur  Heilkundti. 
Anto-lttarede  in  Utrecht.    Dr.  U.  Wistki-ks.     18M,  pp.  «. 

Tti«  [xiychiHtriitt  llnhte  degeneration  and  to  correct  heredity. 
He  moat  touch  bands  with  the  general  practitioner  on  the  one 
hand  and  with  the  splrllual  ofBce  on  the  other.  Degeneration  on 
all  hands,  due  lu  aicoliol,  opimu,  protititutlon,  auti- hygienic  Uvea, 
abonndfl  more  and  more.  Every  medical  student  must  atudy  pej'- 
chintry  and  hygiene.  Doctors  u^ed  tn  tr«Rt  diaoaeoo  m  ontofogical 
entities,  now  they  treat  patients.  They  must  learn  to  itidlvld- 
nalizn;  and  their  motto  moat  be  mininU^  nnn  moffiater  ntiturut. 
Jiot  only  persona  but  jn<ii\-idtialit  are  unjqu*i.  Bertillon  nrver  failed 
to  Identifj'  his  man  amon^  120. UOO  bv  the  few  Email  parts  of  tbe 
body  he  tented.  Moot  iadi\idnal  is  tbo  ner\'onB  nystem.  Psychi- 
atry la  no  longer  unskilled  labor,  but  It  hais  not  yet  attained  due 
prominence  in  medical  education.  Defenses  of  it  have  been  uaa- 
ally  regarded  as  orafto  pro  dome  Sciene*  moet  not  ride  so  high  a 
hortfc  tnat  it  cannot  see  the  ground  under  it.  Doctors  have  leotwed 
at  the  sick  bed  on  the  anatomy  of  the  brain,  general  psychology, 

fiathology  and  even  piiilosophj',  Enerta  diner  nowhere  so  much 
n  court  aa  on  questions  of  sanity.  Materialiste  and  spiritualists  aa 
such  ar^  an  anachroniiira.  It  was  psychiatriBte  like  Meyneri,  Forel, 
Gndden,  Charcot  and  Flechaig  who  gave  us  the  key  to  Ih*  archit«c- 
lore  ot  tho  brain,  and  not  the  anatomists.  The  sick  bed  must  not  be 
neglected  for  the  Laboratory.    The   old  divlsiona  of  diaeasee  into 
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•■■€»*■.  

mth  iastitalio^  lor  prIytB 
aist,  pi/cWrtiflfolM  Ito  ttiat  Mrtoi  word  ooaeanUu  daitr  lifk^ 
■^onnl  p«mMial^r"  li  ■  eeomdletfMi  Id  toBs.     EAoototMm 

10  hiMllllf        M—  BIP  IM<   IgWIIIBiltllB   fnil     Itwil   »IHlHIBBHI— i  III  tw 

llMir  own  ofoaliAUoa.  Tm  root  dtetfaetlriMi  of  an  Is  bafevm 
'kmntnajjmMamaa  htnAitmry  ntyeUMtxic  form*.  TtM  pcychlaiiM. 
Mka  tlM  dBetor.  fBoai  Btady  dobuui  defeoenuioa  in  lu  Ivnrt 
a^Mta.  The  dkinbnitad,  Uke  flhw|nnfcfiti»1  ol  aO  irpm  Mid 
4ii7M>ajretfaeallenbi'specollarcan.  B*BUMtkiiow«Tervtjp»ol 
dfOMatlon,  and  ooUaot  p«di(r«ea  of  aU  UsMb^eota.  KjunrMfi 
of  ajmpfioau  of  d*ft«aM'*ttoa  moat  beoome  «oaimi>ti  knowMlia. 
Oar  uic««ion  have  left  &•  daadljr  poiaoiiB  as  well  aa  riTmiaflmi 
Wan  kill  the  abla-bodSeiL  and  weakllnfp  »•  aaampt.  OMm  »i 
mimrr  af  mea,  and  obaiiW  pveaervM  the  waakaaC  Pnyiiimii 
I  aDd  women  an  nmtoaUjr  attracMd,  aod  Cfaa  sUmA  thna  hanil} 
evt  Alcohol  oae,  InatttotliMtallsad  ownattoittlea  laotaan. 
■boaU  t«aah  aJl  tfato.  lite  teat  of  scteDOeb  whatanh 
I  to  vnafe  thlB  tide.  Tha  oliiilo  ia  Um  Mohool  (o  know  tai 
leara  (o  B|^  dagenaratioD.  Docion  abonld  be  oonauhed  abai* 
marrtagc,  and  be  iboold  boldlr  oppoee  Ul-adviaed  onioDa.  Tb« 
clinic  teacb«a  eocgwtlou,  •piritUm,  sobtle  byaterlcal  aymPloeM, 
that  ptyebie  UiniuMs  ie  dmolatlon.  Jodgee  shoald  see  cnaiBU 
bniiu.  Tb«  ideal  payehlatrlet  will  BtaAy  edocatton,— e^eelaUv  thM 
of  defectlvaa,— will  be  a  father  ooaleaeor  of  yooth  aod  maidaa,  a 
•baplMfd  of  toola  tor  the  ikk,  orimbial,  and  for  all  at  every  Inpof 
taat  orlaUi  of  life,  will  een  ioiim  good  In  the  wont  and  •oma  bad  (n 
tha  best.  This  In  far  tx^yuud  the  tedlooe  dlwatee  ^loat  rsspoiui- 
blUty.  CommoD  ti^'poa  of  doeeneraej  are  Braterioa]  oases  viUi 
oater-aoggeetloa,  eeU'sacarlfldng,  eostaUc,  their  brala  oobwebi 
held  to  be  real,  with  wblnwleal  sympathlee  and  antlpatliies,  alt  '" 
DicUlatiog  between  extrentM;  oeonuthenloe,  who  afwayeprooti 
nate,  who  cannot  ixiiii*Riitrste,  with  anxSattea,  Impentive  ideea 
treiqoent  wx  pervanlotu  and  everlasting  reUzation;  the  intte- 
vanea  faypooboadrlac,  who  develops  ninsloiu  oat  of  hi*  eondiB 
•etuatloni;  the  impoUlTa  epIlepUc.  qal<A  in  an^r,  irritable  sed 
Indolent,  mj'Btlc  and  morally  dorocclTe;  pollticBl  a^tators,  gm- 
loses,  «tc.  The  hyglenlBt,  wito  microscope  id  one  band  and  or^ois 
cbemistry  in  tliu  uther,  mimt  bravvly  war  upon  all  these,  and 
behind  and  above  blm  must  sland  tho  psj'chiatrut. 

Let  QrandM  AXitmUte*  fVan<aia.     Par  )e  Db.  Rex£   SBmLAlOA 
Paris,  18M,  pp.  409. 

This  to  the  flnt  volume  In  a  eerlea,  and  treats  of  Flnei,  Esc|nllol> 
Ferren,  Fabr«t,  Vobln  and  Oeorset.    Full  psfte  portratte  of  ee^i 
arc   Kiven.     The   blopaphiei   and  accounts  ol  the  refonne  mh  | 
theori«H  of  each  are  well  given. 

iXe  Airanoia,  eiM  MtmograptUe.    Von  Da.  C.  WsaKE&.     Btottgaft, 

1801,  pp.  m 

Twenty-two  |>*R«8  of  history,  tnramarUlng  all  aooSMlble  Utarr 
Mre  op  to  date.  Sixty-foor  psgos  of  ^noral  matter  on  daraUos. 
MOBS,  authority,  proRitoBla  and  treatment,  and  the  rest  devoted  l> 
CUr^  special  type  cases,  elssslfled  into  ulmary  and  setosdsg 
psruola,  and  the  prlouvy  oasse  sub'dlVlded  Into  simple    ''" 
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Irimple  olironlo,  ocutA  wtUi  liallucinatloDv.  and  chronic  with  hallo- 
FclDattoiw.     The  aecondoxy  formfi  arc  (li\ia<]d  into  post-melancholic 
■nd  poBt- maniwftl. 

r&mwMM  d«r  SpradMBrungen,  tfmvn  Vr$ach«,  rrrlauf  und  Andond- 
I  Ivnfl.  Von  Dk.  I^bopold  Tbbttel.  HlrKhwald,  Berlin,  ISM, 
*         pp.  100. 

Th«  ootbor  attainjiLs  to  give  >  general  viow,  iieithor  too  compre> 
heiulve  nor  too  theoretic,  (or  the  general  practitioner,  and  Bven 
f«niiaii]2«a  many  of  the  technical  terms  (or  the  ben«flC  o(  the  g«a- 
•ral  reader.  Som«  poI»l«,  (^.m.,  congenital  aphaela  and  bysterioal 
halting,  arc  tinatftd  quit«  fully.  Sliimmering  and  stutlerlns  and 
d«af  mutlBm  occupy  cooalderahle  apace.  On  the  whole  thebro- 
ehore  adds  Uttl«  or  uothiuK  new,  the  literature  at  the  end  la  Terr 
loooinpletA,  and  the  eight-page  chapter  on  the  origin  of  lansnag*  U 
hardly  I«m  than  puerile, 

Utter    QtaiKhmetd-Ermidung,  etc.     Von    Db.  Wil.hblm    EoBma. 

Leiptic,  18*3,  pp.  152. 

^lia  Is  a  laboriona  invcMtigation  by  an  aaalBtanC  physician  in  the 
hinatic  asylmn  at  I>alldorf,  to  »how  the  relation  of  retinal  faticne  bo 
the  ooBoeDtric  shrinking  of  the  field  ot  vision  tn  diseaaes  of  the 
oentrBl  nerroOB  ■yaton,  and  sct-'mu  to  bavo  hvon  prompted  by  the 
elaaaic  work  of  Willbrand  on  vionnl  diatnrbaoces  in  (luictidual  uer- 
TMM  Eronblea.  The  latter  was  ba^ed  on  obaervatlons  In  on  ophtbal- 
mologlcal  polyclinic,  and  the  two  togethi^r  constitate  most  ot  oar 
beat  mntenal  anon  this  topic,  which  is  no  ]»aa  interesting  and  im- 
portant than  it  is  new.  In  all,  data  from  9«  men  and  UH  women 
ver*  tued.  The  patient  wa#  placed,  cind  tn  bUctc,  between  two 
windows,  with  his  bock  towarda  them  and  facing  a  perimeter. 
Often  two  papers,  each  with  a  different  color,  were  uaed.  Ffirster's 
dimeoaioun  for  retinal  llinica  aro  annumed  an  normal.  »nd  test<(  were 
made  for  white  and  Lhv  primitive  colors,  not  only  on  the  vertical 
and  borisontal,  but  in  some  cases  on  all  nineteen  o(  the  radii,  The 
Msoiatic  material  is  ilTHt  described  in  detail  for  both  positive  and 
IMMtlve  results,  in  caaea  of  tiimple  pxvchic  dtKtuHianee,  hyatoro- 
epilepsy,  chronic  and  alcoholic  epilepsy,  paralytic  dementia, 
organic  diseases  ot  the  brain,  and  post-trBumatia  diseases.  Of  all 
ca*es,  seYenlyfour  showed  Unilta.i!ons  ot  the  retliial  Held,  hysteria 
leadinK.  »nd  organli^  bmiti  dise.-kacs  and  chronic  alcoboUgm  oaring 
least.  The  tvmporal  sido  wae  more  often  affected  than  the  naau. 
In  the  cooTBc  of  the  experiment  the  Mmltatlon  often  ImprOTOdi 
The  neoraethenlc  eulargemeut  of  tlie  blind  spot  was  also  greirtMfe 
ftt  first  and  was  more  often  temporal.  If  the  limitation  is'monoc- 
alar.  It  is  aasamed  to  l>e  retinal;  if  binocular, itisprobably central. 
0<  the  seventy-four  negative  cases  only  twenty-three  showed  re- 
doc«d  acatenees  of  vision. 

303,  » 


KrankfufiUn  dcrXerwunyil^mt,  fUr  Studierend^ 

Lelpaio,   1991,  pp. 


LehrbwiK   d*r 

Aentf.    By  Db.   Ajcuand  HCoebl.. 
cata. 

^  The  author's  ideal  la  coudenaation.    This  he  seeks  to  secure  by 

m  dividing  his  material  into  a  general  introductory  part,  treating  dis- 

■  eorhanoes  ot  mobility,  sensation,  nntrltlon  and  of  innervation  of 

r  blood  veasals,  and  a  apaolal  part.     The  latter  treats  of  the  dlaeasee 

I  of  the  peripheral  nerves,  ner\'e  by  nerve  end  often  maaole   by 

I  moaole,  dlee—nn  of  the  splnat  cord   and   its   niembrancs,  of  the 

ft  medoUa,  and  lastly  of  the  brain   and   lie   membranes    with  a  Bnal 

L  chapter  on  neoroses,  with  aourasbhenla  In  an  appendix. 
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Cl»n!oehMd«uil«dtbeclT«iuBHtAiioMof  aniMt  lnt«r«Btii  _. 
of  mubmU  proboblr  raaotttxig  from  mn  uuck  of  bjraterU,  tb«  uUtar 
bmocfat  on  i>y  Uieuiook  of  bad  neirs.  Thepktleot  has  wholly  loit 
bar  memory  of  all  •TSnta  occurring  dnriof  tbe  montti  aad  »  hilt 
pnoedins  Qw  «tUck,  while  Kince  ihai  time  she  hM  only  be«D  aU* 
to  mnamber  lor  ■  tew  momenta  what,  is  going  on  aronna  her. 

OharooC  beUevcs  the  caae  to  be  one  of  modified  hysteria  coo- 
ttnoed  Qsder  the  (onii  ol  amDcttiii.  AmouK  other  reajtoiu  for  LUl 
view  is  tha  sa«c«ptibility  which  the  patient  nmnifceu  to  h>'|>aotle 
treatuent.  Under  a  regimen  ol  stisgeation  she  is  slowly  regaiaiu 
her  memory.  80  the  caae  la  one  ofayiumis  orf  sin  and  not  at  afl 
dae  to  laalon.  If  the  outcome  b  encceasfnl,  aa  Charcot  expects, 
the  oaee  ought  to  afford  much  valuable  —  it  no^  wholly  new— 
matcoial.  J.  B.  Anuei^l. 

AmnMe  poMt-ftiamptiqae.  H.  BuMit.  Bevoe  MMecin,  Nov.,  im. 
This  b  a  brier  and  inetxnotiva  aecounl  of  several  oases  of  amnsiia 
oanaed  by  puerperal  oonvnlsioiu.  Th(>  impidrment  of  memofy 
▼arias  in  decree  from  Inabltlty  to  recall  Isolated  words  np  to  Cbs 
oompleta  loss  of  all  events  connected  with  the  pregaancy  and  even 
the  married  lire  with  its  precedinE  coortahip.  The  most  InBtmctlva 
case  Is  of  this  latter  type,  to  vtuch  Bldon  has  given  the  name  tt 
amni9(f  tseirmati^if.  Tiie  condition  b  by  no  means  to  be  idvnUfled, 
he  thinks,  with  psach  at  double  conMdoasncas,  and  he  i*  conflden 
that  no  nymptomm  ure  present  to    indicate    either    hysteria  or 

andisla 
liat   duiint 

_       -„-,    -  --   „      profooBO 

drmlatory  disorder,  stich  violent  modification  as  to  destroy  all  tlie 
more  recent  and  «o  more  superficial  memoiy  traces.  The  older  aad 
dMper  traces  of  earlier  events  ore  consoqaenUy  I«h  afft^oled.  Ha 
IsrioB  noed  bo  aasiuned.  J.  R.  .Kkcell. 

Bin  BeUr^tg  xur  ptvckUchen  vnd  tuggeMit^n  Bchan4luny  tfcr  Setirai' 
thenie.  Von  DK.  Feexherrn,  von  SfllBBSCK-Nt'TziKO.  B«rUl^ 
I8Q4,  pp.  48. 

Of  82S  neurasthenic  patlente,  HossUn  (ound  payohlc  eymptoinslii 
The  stlemata  of  nervous  nstbenJa  nre  so  mobile  and  chaoffS' 

<l0  that  It  is  hard  to  6x  their  canse.  The  psyche  can  c&oae  all- 
ease.  PBychic  t-fwcE  nre  either  [a)  direct  concept  tberapeutlca,  (b) 
Indirect  or  negative  psychic  treatment,  and  (o)  marked  pfycho* 
IbsrajieuUi!*.  Hoi:iiiioli^nf<>  is  more  tdiopIasUr  passivity,  ar^oo^^llDS 
to  Van  Eeden,  thai  comcB  by  inner  concentration.  Of  s'.TlM  perBoM, 
WithODt  regard  to  age  or  bcj,  only  fil9  were  refracton,-,  4,31' 
hypotuxlc,  i,Sli7  btxaai^  flomnolent.  nn<1  1,313  somnambulic.  Out 
of  S7S  patients  brpnotlzcd  by  various  authors,  twenty-four  were 
not  helped,  sovcni^-two  recovered, oightv- two  were  helped, ele von 
relApM--<l-  Casoifltic  tables  pre«ented  by  tue  author  ahow  a  predois- 
Inanco  of  benefit.  The  cnnmerntion  of  ttuictlonslnflQenoed  iafey  Ut 
tbe  beet  vot  made,  and  shows  that  few  functional  diseases  are  an- 
aJIeoted  by  hypnotic  suggeaUon. 

J  pnbl«*ni  dfW  Ipnotimno.  Vftture  tentUe  aW  Atftuo  Tnvigfaito  Mt 
giorni  2J  Mag(;{o  e  19  Oiugno,  1893.  DR.  QlUHEPPR  STDOCOt 
Tre^iso,  ISKt,  pp.  131,  ISmo. 

AfUr  *  general  and  historical  introduction,  in  which  MeamsA 
,^  Braid,  and  later  investigators  are  briefly  referred  to,  Trot 


J 
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Stocchi  proceeds  to  deOoe  and  ezpUln  bypnotlain,  cltingfn^el)- 
rrom  the  Nanoj'  and  the  Parli  schools^  oonoladlng  that;  ri)  Women 
are  bypootizmble  in  luricer  numben  than  men:  (3)  youtli  are  more 
h)-pnotlzable  than  puraomi  ut  mnturo  um;  (3)  liidivldaala  hablt- 
oaied  io  paaslre  obedience,  like  ex-oolcuen,  domestJoa,  workmen, 
are  oaore  favpnotixabl«  thaa  penona  who  are  lodopeadout  by 
•dncatioD  and  chiu-nctcr;  H)  tne  tlUterat«  ar«  more  brpnotlaable 
than  tbos«  «-hoM  intolligonce  U  oiili.lvnt«d:  (b)  tboee  oelleving  io 
the  pover  of  the  experiin«iitt<r  ure  more  bn>notitable  tbaa  the 
■cvptical.  The  author  holdi*  that  the  opInJon  ol  the  Kanoy  aohool, 
that  all  jienioiu  Kr«  hyi>iuui:r.aiil*>,  Ig  exaggerated,  and  that  the 
opinion  of  Janet,  tbat  only  Lhosu  who  aiw  afflicted  with  nervous 
maladien.  the  hysterical,  tho  degenerate,  those  who  are  morally  or 
physically  cxlimiitted,  are  hypnottzable,  la  inoorreol.  Prof.  Staoohl 
treats  of  the  chnruc-tvr  of  hypnosis  and  hypnotism,  the  dlffereni 
fttatea  and  their  marka.  Uu  meuui  of  producing  and  etidliiK  them, 
refvrrintE  to  Charcot,  Bembelmf  Ii«l>eanlt,  Beauula,  Burol,  Ijcgooia, 
0«horoiric2,  giving  an  excellent  riaom^.  Jk.Y.0. 

V  .-mSOELLANEOUS. 

f$ythclogtt,  Dttcriptiw  and  ErjtUinatoru.  A  treaUs«  of  the  phe- 
nomena, UwB  and  development  of  hunuin  mental  tife.  By 
Obobof.  TmrMBULi.  Laud.  New  York,  flcribner'o  Sone,  1*W, 
pp.  0T6. 

This  is  the  seventh  book  and  the  eighth  large  volume  put  forth  by 
tlie  antbor,  within  the  laat  few  year*,  to  own  nil  of  which  now  coete 
the  devc.ied  reader  twenty-flvt^'doliarB  and  Ufty  cents.  Wiindt,  in 
a  n«>w  heiivv  volume,  fonrth  edition;  JiimcM  and  Haldnin,  in  two 
volumes  each:  KOlpe.  EI'itTdinK.  Dt^wey,  Murray,  Hill,  Ziehen  and 
many  otheta;  with  Baacom  and  McCosh,  perhaps,  mofit  fiEcund  of 
all;  new  general  text-hooka  promised  by  RhbUighaus  and  O.  B. 
HuUer,  —  stirely  in  nil  thie  nudilcn  Hbundunce  in  a  Hold  where  ten 
years  ago  was  almost  nothing,  at  least  in  Engllah,  and  with  ittl  the 
variety  of  standpoint  represented  by  these  uomea,  it  sevms  time  to 
call  B  halt,  und  to  pmy  tliat  the  epoch  of  text-booiu  may  graditally 
t!MS«  into  an  ago  of'op^tclnl  monographs  in  the  many  obaeure  and 
OMifased  parts  of  thia  vast  Held.  The  n-riter  of  this  note  has  now 
tollfld  throogh  a  great  part  of  Professor  Ladd'a  new  vnlrimt-,  with 
growtog  marvel  that  he  lian  done  ho  much  work  so  honestly  and 
well.  It  is  hia  best  and  maturest  work,  and  contains,  at  least,  by 
hlDt  and  snggeation  most  of  the  best  and  ripened  conceota  of  the 
■utbor'e  earlier  workiJ.  Tlie  imaee  of  the  village  smith  under 
ibe  apreadingcbi-stiiut  tree,  whose  "brow  is  wet  with  honeet  sweat," 
«ibo.,  li  the  ever  recurring  nnggeation.  If  thcro  is  little  ntrikingly 
new,  the  good  old  etorv  of  attention,  facaltiee,  rea»onint{,  cvnntron 
Imagination,  impulse,  InatlnGC.,  feelings,  etc.,  U  clearly  xnd  faith- 
tally  mid  (tometimev  a  little  cxlgiiounly  told.  It  is  safe,  absolutely 
•afe,  for  the  pupils  to  whom  it  is  dedicated,  and  for  every  one  elae. 
We  do  not  find  ita  chief  note  todiouflneaa.  aa  ProtenKor  Jamea  does, 
DOT  overanalysia,  but  its  alt-pervading  aefecl.  aa  we  regu^  it.  In 
Umldity.  over-caution  and  cunservattsm,  an  inability,  now,  alaa.we 
t^kr,  grown  hopeless,  to  bake  the  clear,  consistent,  ftclenUflcHtiuid- 
poiot.  He  has  toiled  nobly  on  toward  the  new  cily  of  Man-Sool, 
admirably  portrays  many  of'it^  f^loric-*,  t^t,\6  thoir  rnscinntiou  oftea 
deeply,  but  yet  more  deeply  feels  th.it  Diabolos,  if  he  doe*  not  still 
huk  In  its  darker  by-waya,  has  at  least  not  withdrawn  his  rear 
guard,  and,  therefore,  he  and  bis  will  not  ctoiut  the  gulf  that  still 
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Um  only  too  (li«d  between.  It  is  tMii  nlrp  mnlhrirlr  rnprnMrlriii. 
tbfs  r«iact«noe  and  puicity  of  oonc«a«loD,  the  Btaoals  of  aim 
acnip]«ii  on  which  he  txles  to  ran  agroond  the  argoalM  of  hope  ud 
pnnnlBe  wfaich  mfty  be  yel  ihe  best  thiny  in  •  movemeat  »a  vagt, 
and  00  rapidly  erowiog,  ~  thviie  mxa  what  come  dangerou^y  our 
mokinic  this  a  '^peycbotOKy  vitbont  ft  eool,"  to  a  Moae  more  Ma) 
than  t£e  author'a  [iwi>t«nt  hylophobfa  dreams  of.  Thiaiaabo«k 
of  the  old  dlsp^^niiaUon,  dlgnlfl«a  and  prophftU<>  of.  but  not  itoelfa 
ganml  of,  t}i«  new.  Tlicee  souU  ore  not  loBt.  althoagh  chej-  6it 
without  seeing  Ib«  full  Ugbt.  The  intellect  is  oonvlncod,  bot  tfet 
heart  ia  not  converted.  KaCora  la  not  y«t  heartfly  loved  aad 
troated.  Thv  rviuun  tor  th]«  haltlnf!  Attltnde,  we  beUere.  ties  sM 
in  the  author's  litck  of  long  famlliariLv  wlih  I  he  practical  details  of 
laboratory  and  clinic  eo  much  as  In  a  alugKlshnewi  of  reli^oiu  pw 
O^Uoa,  a  lack  of  urophetic  iuaigbt  aoa  depth.  No  one  bat « 
clear^  eeen  chat  trie  old  dayn  of  oppoeition  between  fulth  aod 
BciCQoe~the  days  of  Huxley's  ^arly  papers,  of  Tyndall's  prarv 

Saage,  of  n  materialism  never  academic,  and  now  made  obsolete  bj 
ynamlBm— Are  forever  gone,  and  that  a  new  aanse  of  barmony  bm 
•risen,  as  Hhuwn  in  neo-ChrisUaDs  like  Phillipa  Brooka.  who  boasted 
that  be  hnd  never  preached  on  the  relations  between  sr-ienc«  aod 
reUgion,  but  alwayH  had  felt  them  one;  likf  Drtimmond.  whosses 
In  evolution  onlv  the  mont  potent  reiutorc^^int^nt  of  Chrl^tUaolty) 
like  CM.  WilUnms,  in  his  >*EvolutioiialBtb!ce;"Paol  De^axditu,ud 
many  youuK^r  men  who  are  to  shape  the  futiure.  Profcsaor  LwU 
can  110  more  extract  Hunehine  fcrom  a  cucumber  than  he  can  get  new 
religioas  light  or  heat  from  acientiflr  pKyf^holofln*,  which  to  as 
Iner«aatng  number  ia  more  and  more  dear  beoauss  olg  with  promise 
for  lugsr  Obrljitlan  Ihing.  These  thinfmaboa}d,of  ooorse,  nave  do 
place  In  a  text-book,  but  should  shed  a  idodly  light  over  it.  Wltfa* 
out  il,  we  rt-iieat.  we  are  dealing  wltb  psychologv  wltlioui  a  soaL, 
and  the  teaciier  in  merely  kindling  a  back  AreTiMt  the  fire  of  lbs 
"bomlng  bush"  spread  and  kindle  the  eoul  with  a  little  enlbnidaHii. 
^eee  home-spun  metaphors  muty  express,  at  leaat^  the  preteal 
writer's  sentiment  toward  the  general  spirit  and  altitude  of  tbe 
book.  Ita  other  chief  defect  is  shared  with  many  other  tcxt-book*- 
Tbe  time,  we  think,  hiui  fully  come  wh(<n  every  peychoio|^otl 
ooorsa,  and,  therefore,  text-book,  should  at,  leaat  glance* at  the  an- 
thropological, the  morbid,  the  psychogenetto  sloe.  Of  all  thns 
of  tnese  flelds,  tauK'tt  evfrj-  year  at  thin  univemity  with  muck 
copIonane«8,  there  is  scarcely'  a  trace,  while  instinct  Is  very  Inadr 

auately  treated.  Unlike  details  concerning  the  aensea,  theee  lleta 
le  scope  of  the  book,  but  are  simply  iKtiuritd.  Yet,  just  these  a» 
tlie  newest  and  most  promising  lines  of  development.  Id  Bne,  likt 
Porter's  "  InteUeefe,"  this  volume  is  a  rerv  valuable  aad  falthfall* 
made  eummarr  wiuiin  fta  field,  and  it  Is  there  it  should  be  iodir^' 
It  oontiibatee  little  that  Is  new,  and  In  its  present  bulk  «an  do  r-  '.h 
good  as  a  class  book.  The  small  edition  whicb  trill  no  doahi  ii;: 
low,  we  ihsJl  await  with  Interest. 

Grundn'sa  d^r  f^ychofogic,  tntf  «n>€iimfTtUHrr  Gmndlape  daryatA 
von  Oswald  KOij'R,  Pvivsidooent  an  der  Unlveratat  Lelpslf* 
Hit  10  Flguren  im  Text.  Lelpals:  Verlag  von  WilfielA 
Bsagelmann:    18{>3.  pp.  viii.,  471;  Index,  472-478. 

To  write  a  text-book  of  experimental  psychology— that  is.  o( 
peycbology— In  tbe  present  state  ot  the  soienoe,  iaa  very  dilficait 
matter.  Thie  statement  U,  perhaps,  best  proved  by  the  fact  that, 
ontil  the  appearance  of  Dr.  Kulpe's  work,  there  existed  no  text* 
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book  thit  conid  tn  any  •«(■•«  b«  termed  adeqcstY' :  and  thU.  tltboagh 
mora  thftQ  on?  risyehologlit  of  ominoncc  had  brought  the  mnt^r 
knd  manner  of  tiis  teacliing  to  publlcatioD.  The  renson  ia  not  far 
U>  HMik.  Modern  p-iyohotogy  demands  a  more  anivemal  training 
Uuui  dotw  any  oth^r  xVlenoe,      IM  repr««#nUUvtt,  in  ordttr  to  ba  a 

filycboloRi8t,  must  be  nvuroloiditt.  pitycholopst  and  philoBopber. 
e  nuut  niave  worked  over  the  field  of  experimentation,  neuro- 
loKioal,  payohophvni(-iil  and  pnycboloeioal,  for  himiMlt;  trie  thre« 
a^eotiTes  arc  arrun^d  in  the  order  oi  the  thoruughnDH  ationtMry 
(or  peycbological  cauipment;  and  he  rauet  bo  able  to  peychoto«u«, 
to  coirdlnate  experimental  reanJta  in  a  ayatem,  ander  tne  Uj;ht  of 
logic  ( eplslemology  )  and — though  to  a  tcnK  t^xN-nt  — ontotofgr. 
Not  to  many  meo  to  gtven  the  ability  Ui  wuigli  <let»it§  and  u>  genar- 
alfse  from  them  In  equal  nwamre;  and  not  many  Qnd  time  and 
(ipliortiinitf  tor  a  ayatematic  stndy  of  four  neparate  sciences  and 
literal  iiren. 

Dr.  Kulpc  in  raprcially  well  fltted  for  thu  toalc  vhEch  he  hu«  set 
hlmeelf.  A  philosopher  '^morc  particolarly  an  epiatemologiat  ]  and 
a  teacher  of  philoftopby,  he  ia  at  the  some  time  an  experimental 
peychologiAt  of  great  critical  and  conotmctivc  power.  H«  lit  n  pupil 
of  the  two  foremoet  living  Ccrmnii  iwychoIngiHiB— W.  W«ndt  and 
O.  E.  Huller.  The  flrundriMg  is  deilic.'ited  to  the  former  master, 
and  the  nuthor'n  indebtedneaa  to  him  la  constantly  apparent.  But 
none  thv  Ims  i.>t«rtaitily  la  MOUer'a  itilliienc«  observable,  in  the 
general,  aecUonal  arritngem«Dt  of  matvrial;  and  in  tho  contents  of 
(certain  chaptere  (c.  j7.,T.  4).  In  paychophvfilcB,  Dr.  KiJlp*",  who 
haaborn  for  8ome  yeara  chief  amiiHtant  in  Wunfll'tt  Inntitute,  has 
had  a  rorv  exceptional  ^^xpvrivnce,  both  pvdiiKogical  and  oxpori- 
mental.  ^he  former  has  stood  him  in  good  atcadiii  the  compogiCion 
off.  Chap.  1  (t)n  the  Analysia  of  feeniiation  i ;  a  I^hapt«r  which  U 
nothing  l»8tt  than  miuttoriy.  Thn  latM^r  luis  n^ndiTcd  IiIh  Judgment 
lii^COlarly  good,  in  the  most  divorao  doptirtmeuta  of  luvestlgatiOD. 
The  vexed  qoeittlon  an  to  the  nature  of  centrally  exclt«d  MtuatiOB* 
(reproclucttoii  ami  nHttwiation ),  tie  approat^hea  ao  onlv  one  who  hM 
himBeltexporimunt^'O  in  llii;  matter  cno:  fur  the  Hcclion  on  tteiiag 
be  had  laid  a  foundation  In  Me  dlBBcrtalian  Zu-r  ThcorU  der  tinn- 
lichirn  Orfuhle.:  tonal  fualou  he  la  qualified  to  dlsouaa  by  Ue  uniinual 
muaical  Kift«  iind  education:  the  theory  of  t«mpo««l  aMOoiation  ho 
baa  already  handled,  in  n  aeriea  of  nrtleleii  In  the  Pttilotophitohe 
fUliiliini  and  fln.-t]]y,  hie  HiiMHttitionMichrifl  doiilt.  with  the  doctrine 
of  will  In  modem  piiychologv.  Apart  from  these  special  researohea, 
bflkaa  taken  part  In  all  the  Lelnug  Arbailfn  of  recent  years. 

A  book  which  took  ahajie  iinder  ouch  coi»lit>i»ns  we  anonld  expeob 
to  be  Rood,  and  Dr.  Kdlpc's  toxt-book  is  thoroughly  good.  Only 
in  one  regiu-d  muat  I  confeaa  to  a  feeling  of  dltiappointment'.  the 
aatbor.  deapite  a  nominal  adhertMiiJv,  hoti  departed  very  widely 
frona  toe  Wimdtian  dvctrine  of  apperception,  llis  work  cannot, 
Ui«rotore,  be  repirdod  .-w  an  inmrmwlinry  between  Wnndt'a 
VortMUngrn  and  GrumlzMffe;  the  book  which  shall  lead  from  the 
former  Of  thOKi*  to  the  latter  Is  still  to  bo  written.  One  can  only 
hope.  In  the  intvrrMta  of  fdiK-ation.  that  it  will  be  written  shortly. 
Other  de^'lationa  from  Wundt'a  ayat^m  I  shall  notice  later.  There 
is  nont^  tto  Important  aa  this,  though  there  are  two  or  throe  others  of 
primnij-  sigmficanc-e. 

The  introdactlon  (pp.  1-29)  (alls  Into  three  sectiomi:  on  the  con- 
oapt  and  problem  of  psychology;  on  it«  methods,  and  on  the 
■atlBtOBce  derived  by  it  from  other  sciences;  and  on  payohological 
filiMlflrnTirn  and  lii^rature.  Psychology'  in  a  natural  scienoe;  ft 
with  experiential  data  ( E)rUbni»*ej,  in  their  dependeooe  on 
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the  ezpwtenefaf  rarlcAaidm;  IndlTlduftl.  lu  dirftct  nwthodti 
the  Introapwjttre  and  •ZMrfowntal;  Its  indirect,  the  memorUI  ud 
Uncntstte.  TIm  dafloHioB  wlU,  I  think,  be  admitted  to  Im  bd 
tmpnnnamnt  npoo  Choae  gmarally  corrmit.  WheclMr  mcrmiMT 
■sa  Uagaac«  can  ooinlltot*  metluMfa  is  argBable.  bat  Dr.  Kilpe 
maba  oat  ■  atnms  oasa  tor  tbam. 

The  body  of  tha  mwk  coaalata  of  three  parts,  which  treat  i}a 
Wondttan  faahion)ottbe«leiiieDtaof  oonacioiuu«wi,  of  th«  ordiaary 
«OB)tPti)atloiu  of  theee,  and  of  thoir  more  p«rman«Di  combinalioiM  to 
form  "Etat«eormiDd."  "Ooiwrioiinieai"  iaonlra  coUecClva  tern 
for  the  finm  of  all  EHebnitm  In  tbelr  paycbolofliBal  aspect.  Btamaa- 
lary  aaKing  thwe  expertenoea  ore  two  proooaaae:  senaatfoo  tad 
fMBng.  Tbeaamay  twcoiiloiDctlintwowaya:  by  fuaiaa and  1^ eon- 
Moatkm.  la  the  fusion,  tke  coiutitaent  prooeaaea  retire  beTontbe 
anity  of  the  total  Iropreeslon;  In  the  comolnatioo,  (be  oonstltiieali 
are,  ta  the  vbole,  aa  evident  a»  •  or  even  more  evidoat  thjui)  tbcf 
woold  bo  in  iwilatioa.  Tbv  |>orfoct  aettsatioo  hoe  four  attrib^ca, 
under  each  of  which  it  may  be  lnTeetieat«^ ;  iateoelty.  quality, 
duration  and  extension.'  The  feeling  la  ODaracterlied  by  fntenetty, 
quality  and  dnratloB.  It  is  ptalo  that  foaloii  occura  when  qnaliliM 
oombioe,  while  time  and  apace  relntiona  remain  the  same;'  whereu 
combination  Impliea  spatial  or  temporal  dUTerence.  I  thitik.  witli 
Dr.  Kdipe,  that  the  two  typea  of  compounds  are  to  be  kept 
diatincl,  anil  that  «auh  reqalree  a  epociai  theory  ( etatenwat  of 
conditions].  Wundt  prefcm  to  regard  foeion  aa  the  most  lotimatfl 
form  of  aeeociation.  The  diSerenoe  oan  hardly  be  lermt^d  a  radical 
one  at  ureeent,  since  but  little  advance  baa  been  mode  towards  a 
pi^ebologfca)  theory  of  «>ither  proceea. 

Part  I.  (Elementsi  comprisea  two  sub-parts.  The  doctrine  of 
senaation  occupied  Jutit  300  paigea;  the  whole  book  contains  471. 
Here  is  proof  potitire  i  if  any  were  still  needed)  that  expecintemlal 
payeholo^  has  not  stopped  short  at  the  almpleet  naenCaf  pracessaa, 
InconfeiMed  Inability  tooopewiththe  more  complex.  Tbedoctrltm 
of  feeUnjc  occupies  eomethin^  over  fifty  paeea-  Little  more  tiM 
half  of  the  work,  therefore,  m  tnkvn  up  with  the  coosideraUoB  ol 
the  elements  of  miud.  And  a  good  deal  of  that  which  is  iooladed 
In  thla  half  might  have  been  relegated  Co  a  later  portion  of  iht 
diecnasloB,  e.  g.,  ihecriUclMin  of  Ideational  aaeoelatJon«i  iti  Chap.  I 

It  is  impossltiU)  here  tu  esUmate  the  apeoial  chapters  In  uu' 
detail.  Chapter  1  ( Analysis  of  Sensation )  gives  an  adinJrabw 
account  of  the  "  payohophyRlcal  meaaurement-raethodg,"  of  senii- 
bilityandsuiiBibludittcTimlnatlon.  Tbeclaarifloattooof  the  metbodi 
la  the  moat  logical  and  coherent  of  any  as  yet  propounded.  In 
fact,  the  wriUnjE  of  this  obapterlaltaelf  sufBclent  to  give  the  aullur 
a  high  rank  among  pflycbophysloisle.  The  hcKinner  who  aaeitnilat** 
Its  oontente  ( and  the  subject  la  not  on  easy  one  to  toaster,  as  tU 
teaching  psyebologists  know ) ,  working  through  and  experimeotallT 
verifying  the  Illustrations  appended  to  the  aymboUeal  expoaitlot 
of  each  method,  will  have  served  tio  InooiiKiderabln  apprentloesblP 
In  the  science.  In  the  chapter  on  twiMiittou-tiuality,  there  la  oi*<M 
an  attempt  to  estimate  the  number  of  dlstlngulBlmbleqaalltlM  of  ton* 
and  brigfitneas.'    Th«  Riib-rutuneouA  sensiliillty  is  dfvided  (acooH* 


■  Tha  .-ruuniHiiu  ivn^bUilT  baa  all  (our:  rh<>  i\»M  bM4|iisllir.  danllan  sod  nUMitc 
th«  Otbsr  nuKlKllUe*.  IntvoniJ,  qualltr  and  duraUoD, 

■iBXMudTf  ni<loaai»*<XKnirtoltiecMnofth*|MlredaaaM  orxsiia.  Bern  tbM«  ot* 
b»  n«  prior  tiuloa  of  «dmuli. 

•H«*iirltutMiiMlanuderitruolur«  Ot  v«am.  *- color  "  Is*  Furioe  of  br1fhtBi# 
■■d mIm^mii*.  Biillt  vsmriovt  rn}iii>rt)iirmtTMtarMlwi-nhHs:  dsttnoSetM' 
auaibw  (fs-.  la  Uw  nlsr  spKtnun;;   oiwi  tlwa  datemles  (fas  eiunber  of  l^  sM 
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to  Ui«   ml*   which    oUMiOM   iHiiwilioii   by  Mferenoe  to  the 

■enae^OTgaiu )  into  th«>  mtiaculaj-,  artlouW  and  leadlnoiui. 
It  t8  oCTt&lnlf  welt  to  avoid  the  slippery  term  "  movemeiib-MOMi- 
UoiM."  And  there  nveiiw  U>  bt^  nothiiifc  obJoctioDable  in  tiut 
aacrlpdoo'  to  tfac  tuodutuf  of  a  quality  of  strain ;  to  the  mnsol«s  of 
that  of  coDtractiOD  ( usually  ezperieuced  m  the  exh&uatiou- 
c«inpl«xl,  and  to  the  surface  of  the  joint*,  of  that  of  locally  sigaed 
prf-ffsnrc  [  ef.  tht:  Mkln).  If  Ihcri!  iLr«  mlsnnd  in  this  chapter 
reterencvh  to  Engllah  nuioHrc})  if.  p.,  to  the  audition -theories  of 
Socberford  and  Wallert,  It  must  be  remembered  that  the  work  Is  a 
G«rnian  text-book,  written  (or  German  NtiuleiitN;  ami  tliai,  wbera 
tht  ^»ao*-liiiutatIorui  are  ik>  titriot,  a  sul«ction  ban  necessarily  to  be 
Bade.  Cbapter  3  Is  concerned  with  the  lotendve  aenalbiUty  and 
•eulble  diacriml nation,  and  with  the  theory  of  the  latter  (Weber'a 
kw). 

Th«  fooith  chapt«r  (Oontrnlly  Kxcited  Sensatlona,  ReprodnctiOD 
■Bd  Aaaociation)  la  a  reallv  iiuport^nt  conti-lbutlou  to  syetematlc 
pnrobology.  It  Is  ourlouBly  Herbartlan  In  termlnoloc^.  Setting 
onl  with  a  re}«cUou  of  the  atiHOcintioniat  dogma.  "Kibil  eat  in 
memoria,  quotl  noti  prluH  fuerit  In  Mnao/'  tlie  author  ^1) 
■tatea  the  problem  of  "recognition;"  (2)  Inqolrea  Into  tne 
properUea  of  centrally  excited  HeintatloiiM:  (3)  aublecta  the 
aaaoclationint  doctrine  tu  UHevprec-ritik-itim:  [i)  seeks  to  delarmine 
tbe  moUvDBand  tendencies,  the  basis  nnd  accuracvot  reprodaction; 
(9)  enuni«ratett  the  K«ueral  couditioiu  of  centrally  excited  aeiiaa- 
tiona;  and  ^6)  attempts  a  paycholof^c&l  "tlieory"  of  their  origin. 
Thar^  Is  no  "qoaJltv"  attaching  to  centrally  excited  geruiAtinns, 
Other  than  the  qualltiee  posseened  by  those  principally  excited; 
■ttll  laaa  do  the  centra!  neiLiaUons  or  any  of  them  coiistl'iute  a  new 
modaUtv.  But  meniory  Id  out  on  that  account  by  any  means  Iden- 
tical with  the  reproductioD  of  the  remembered;  and  there  are 
Indications  tluvt  ttie  central  »ensat!ons  do  not  ittand  In  a  itlmple 
relation  to  the  peHph^.Tul.  Direct  rccopiitiun  comdsts,  piiycno- 
lo^caUy  regarded,  in  a  special  centrally  exciting  efflcivQcy  (Wirk- 
•a«nJiM^'0  of  the  "known'  impreaaions  or  memory-imagea,  andln  a 
oorreepondlog  mood  <SHmmungj.  The  Icnon-n,  as  snoh,  is  pldasant; 
the  unknown,  unplnaaant.  The  known  fallii  into  place,  into  oon- 
moUoD  and  relation:  the  unknown  ri^niains  for  some  time  isolated, 
laralatod  by  effort.*  The  dex-elopmenc  of  Dr.  KUlpe's  theory  must 
be  followed  In  the  txiok  lUielf.  It  is  not  esjiy  reading,  and  the 
beiclimer  would  do  well  t«i  tamDIariite  himaeU  with  the  urdimu-y 
•asociatioDist  position,  with  »oine  leaa  penetrating  discusaion  of 
"rBcognitloa'*  (e.  ff.,  HWding'B*  or  Wnndt'a  in  the  I'«rIf*UMgen, 
which  IS  very  like  the  author'a,  bat  more  popular),  and  with  cvrtoin 
0(  the  experimental  m«mory-reftOArcho«,  h«ror«  attempting  its 
dtowtloD. 

The  doctrine  of  feeling  ( pteasure-paln)  la  exponnded  in  a  single 
Cbapfier  ot  eight  Hectioiui.     The  author,  as  I  havD  tiidirated  above, 

riea  further  than  Wundt,  and  mMki?afeeIing(ri)!litty,  1  think,  though 
abould  prefer   the   abstract  term  "affection")  an  independent 
mental  proceee,  of  equal  rank  with  sensation.     The  two  oorrent 

■nafcii  MtartttiAU  diatisgulAhBbto  wItliJn  f«ch  >ir  tite  ■'■Uiua»'M>t)tSili>cil.'-.«u>it  IT  w« 
iwacdSUoiBUoD-TaluMiinil  illiiiuIiinUoii-viiluai*«lilPutli.':iil;-[lir'Ut«iii[it  binoihnpnieas, 
tSu*  IM  Msnlt  to  Mily  hypiUiMloal.  Thn  aiimber  at  ooior-<|ii«I{tia>  proTHilaba 
SMtfOM.OCC. 

■Whicti.IiowaTM'.  eix«b*iToui]  Dr.  iCUtp*'*  imatnwiDt . 

*T<>  tb*  adult  atlo4.  o'^tblaK.  °'  tyturiN'.  I*  kbn^luMtr  "  UDknowe."  At  kan  &  word 
■■  b*  tM»clAUil  M  tU  ItnnrMDlon, 

■  nnsiitfi.  ibaaeb  bu  tivtary  la  ntumd  to  (wlihout  a  asmsj  ta  Um  i««of  tbs 
Aapteir,  1*  tat  mcaU^aud  In  Uio  Uu  at  rctoretioo*.  p.  33>. 
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matiiodis  at  affective  InveatlKatlon  fti«  hMpIl;  termed  Uio  teritl 
(FitchncT'i  niid  the  metbod  of  extirtrsniun  (Hono).  Oautloiuty  bot 
qvlto  dsflnitely  (ormulat«d  is  ttic  view— sarel;  correct — thUitU 
ioteitdty  of  suiniilaB  which  is  effective  for  the  pl«Miu«-paui  ntore- 
aa«Di;  uie  qn&Uty  of  KUmaltu  dolnf;  do  more  than  abin  tW  Umeo  ot 
•flMMOn  (or  the  coiiU>r1  (ndifTerencA-uoint)  lo  right  or  left  opea 
Um  ■bscisBa  of  Wundi'B  well-knon.-u  diasram.  Theoriee  of  f«eui( 
■V*  raa|WHtlvely  tabuJated   xDd  that  of  Wandt  fbuQjr  accepted. 

Pvtll.  ( Conjunction*  of  Elements)  atao  compiiMa Ivo sab-partt- 
niBtoiifBomeiiixt)'  pHK*'r> :  »ni)  combination  r  ninety  pages)  tiaveeaefc 
three  obaptera  devoted  to  thorn.  ;r<  Tho  account  of  tooal  fostoali 
baeedon  Stnmgjf  (^Ttiupaucboloffu:,  II.).  1  notice  eevera)  deviafeloflt 
from  Stunipfa  view*,  ana  eaanot  doabt>  from  my  own  experlenem 
but  that  many  othert  woald  have  appeared,  hod  Dr.  Kolpebeea 
able  to  diflCUBs  the  Tonpnyrftolof^  more  in  detail.  A  pB>'ChoIoa;ical 
tbeory  he  wiaely  does  not  attempt.  (2>  The  aeetiong  on  viral 
fiisiori  (color-tone  and  brlgbtitess,  based  partly  on  Hillebrand'a  ia- 
portanL  paper,  denying  the  attribate  of  intvoHity  to  viatuU  seim- 
tlnn),  etc.,  contain  a  crltjclsm  of  Ebblngbaus'  theory  of  vision.  (3) 
Emotion  itnd  Impulse  are  oon^ered  asrepredentlnc  fiuioDs  of  sen- 
luition  and  fuclins.  Whether  we  regurd  the  author's  special  con- 
clnaiotui  and  auaiyaca  lu  correct  or  not,'one  point  aeema  clear,  thst 
no  exposition  of  syetematio  p«yeholo(j>',  in  book  or  lecture  fom, 
can  In  future  nef^lect  the  dootrlna  of  fusion  tn  f^enpral,  and  of  sen- 
lUtUonni  fusiun  in  )mrticalar.  Just  as  the  [inycholf^  of  sensatioe 
has  been  elaborated,  must  the  p^obology  of  sensanoii-ooiaplszM 
be  elaborated.  When  we  see,  onr  visoai  imprsMlons  are  fnskiiia; 
when  ve  speak,  our  auditory  impressions  are  hufona.  There  la 
enough  opportunity  (or  experimental  work  here  to  occupy  at  Issil 
a  senerailoii  of  paycholoKiMa. 

The  combLnatioQ  chaptvradiscuH  ( 1  ]  the  two  psrcbologics]  spaoss 
of  touch  and  eight.  Dr.  Kuipe  gives  up  Wu&dt'a  toeon*  of  the  mfla- 
enoeof  eye-movement  In  the  "construction"  of  the  third  dimeosloa. 
Unwisely,  It  seemii  to  me.  That  &ren  In  '*givAn"  we  shoold  all  ad- 
mit; ever>'  tactual  and  visual  siMigntion  w  extonded.  Bat  if  the  deptb- 
idea  is  not  origitml  hut  associHtive  <pp.  M,  373,383  ff.),  can  not 
we  get  at  It  beet  In  terms  of  eye-movement  i  For  the  rest,  psycho- 
phjraicAJ  "extension"  and  the  Stumpf-Jameti  "hignees"  («^.  p.  3a7>an 
ciiutedilTerentmatt^rH.'  (2)  Of  the  duration  of  sensatioDa  not  much 
can  be  eald.  Of  our  cetima^on  of  intervabi,  and  Iia  conditions — thaiAs 
mainly  to  Sleumaiin  —  a  good  deal.  The  recent  revolution  In  the 
Ume-seose  psychology  ii-ilt  b«  famtUar  to  everyone.  I  need  not 
resmne  the  anthor's  parAgrspha.  He  might  well  hsve  given  tb« 
topic  more  spspe.  (3)  Under  the  bead  oT  association  proper  arc 
reviewed  the  phenomena  of  contriuit  (color  and  brightncrai,  and  of 
action  /'reaction"  i.  Ideational  >weociRtJon  had  already  been  eon- 
sidered  in  I.  4.  Wundl's  reference  of  contrast  to  the  law  of  rel- 
ativity Is  rejected;  Dr.  Kill pe  tends  towards  a  peripheral  theory. 
Uy  OVD  experiments  on  binooul&r  contrast  appeared  Ui  m«  to  point  to 
the  necessity  of  a  central  livpothesis;  but  nothing  certain  can  u 
present  be  said.  The  author's  theoretical  analysee  of  tiie  two 
forms  of  the  simple  reaction  have  already  been  pobllshed.*  Thi 
componnd  reactions  ore  here  treated  from  a  similar  point  of  vi«w> 

■Dr.  KAI|w  Ku  iKnUy  *t*lHl  hla  tMw*  of  hialoa  1b  Hi*  Zttltcht./.  fryr*.  «.  A|«. 
d,  Sili%ttoreonr,  T.,  pn,  SH  IT. 

Mmw.  p<>rUps,basho«wltonftrte*t*Blui*asot*la  Jrind,  N.  8..  n ,  t,  Mi.  M  ft 
vUdi  fbope  •bortly  i»  rspwUUi  lD«aUrs*d  ss4  rsrfMd  ttutn. 
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.  m.  I'SUtM  of  CoHoloaaiiMB^  g!v«H  t««Dty-odd  piges  to 
Ion.  Ave  to  i>elf-coiiMlonBD«aH  utid  will,  hikI  five  to  sleep, 
IB  and  bn'i'OBlB.  The  treatmoot  of  altcation  we  maet  ex- 
iMmetrhftt  fully. 
■  con,  I  lake  it,  be  no  doubt  thftt,  for  Wuodt,  ooaatloD 
quality  in  apperception)  Ib  a  "consciouB"  proceaa.  Apper- 
I  nUM  with  all  th«  remainine  ootiseione  cont«al;  bat  it  ia 
!cont«nt,"Pfi3'oholQK5'  d«alfl  Trith  nothing  b«yond  content,  It 
ean  not  be  diaontanglcd  from  Kw  conoret©  to  Anything  like  the  de- 
to  vbich  afleetiun  can,— to  esy  noiliing  of  the  practically 
Mm  Miwatton.  But  It  la  content,  and  ive  caneclouslj'-expen- 
l(/W»fr»»)  it  aa  Ui«  quality  "aotlv«''or  "enonful."  Tho  dilfaaed 
tion  consequent  on  the  explosion  of  a  frontal-lobe  cell  1b 
sled  l>y  a  menial  proceas;  jnst  as  the  eiplosion  of  a  sensory- 
~1  is  BO  paralleled.  If  thiti  la  not  Wuudt'e  ponltioii,  in  toe 
_  >g7t'  the  Ethice,  iind  the  Si/tlcm,  then  worJti  must  surely 
re  ehaoged  their  meantues. 
Dr.  Kdlpea  ckangv  (uiitcclii.  Let  US  put  the  pa«Bagee  together.  (1) 
'  >.  819,  230.  Apperooption  iti  a  term  covering  "undeniable  facta  of 
■BDloaaDeBB.''  The  activity  of  will  U  the  ^xprewtion  of  th«  totality 
__  pr«vloaa  experienceE,  'Only  a  stiiaif  part  of  it'  is  oonAcioas; 
tbe  real  lien  hnfow  the  limen  of  consciousnetta.  (3)  Pp.  ^3-!276. 
Tbe  elementAi-y  quality  of  will,  efTort  (^rntv'n'),  Is  reaocihte  to 
definite  Benaatioo-qualities.  (3>  Pp.  3ti0,22«.  The  "  unconsciona >* 
b  obaraoteristic  for  the  activity  ( Wirksavtkeit )  ot  fusion  ajid  atten* 
tlon.  The  "uneonacious'^  i»  an  "effective,  but  in  itaelf  not  percep- 
tible constituent  of  a  compositioii  ot  element^.''  The  ''uncoD- 
Bclooa"  eoverb  phveJologicat  proeeeeee,  to  which  no  mentality  rune 
paralUl.  -The  fizpreairiona  are  not  univoeal.  That  in  giving  the 
psycbophvaiejil  conditions  i  theories)  of  oertaln  mental  proeeaseBj 
pbyaloTogical  proeesBes,  not  in  tliemsolv^iH  cynHeiouHly-experienoea 
by  OB,  must  be  taken  into  account,  no  one  would  deny  ( cr.  Mulier'B 
rBoent  work  on  memory ).  1  should  not  affirm,  either,  tJiat  apper- 
eepUon  could  he  "p^rctiived"  itudhrumomjnra).  The  verb  IS011I7 
^Fipllcable  to  the  pTCBentution  of  sensations.  But  that  there  cao 
be  an  uncoiucinu^  ccnntitutnit  in  a  complex  of  coiucioua  elementA 
BBB3BB,  ia  terms  of  thti  delliiitlon  of  payuholof^y,  impoxalble.  The 
I^Imw  Ib  BOiliOK  perilonel)'  near  to  von  llartnmnnism.  with  all  ite 
mM^ebolocicw  IinplicaUons.  H)  Pp.  iSH  ft.  The  "small  part"  of 
wtu,  wkich  u  consclons,  Is  not  will  at  all.  IntrOBpection  anowa  no 
"new  conscious  act"  in  attention;  wo  have  only  "effort"  (a  sum 
ormnio  sensations,!;  th«rre  is  no  "special  content:  int^rsal 
U»«y."'  On  p.  «5  Av/ia^kaamkHt  and  Inhalt  are  opposed:  ef.  p. 
'  {dtt  fnlutltr  »rUt*t  .  .  .  die  Amerrrplion).  The  principal 
lUona  of  the  appoaraaco  and  per8ut«ncc  ot  attention  »re  to  be 
Bd  for  outside  of  conscionsneM.  .attention  In  noi  derivable 
bfMO  the  iH>»Ilr  J  t-l>-mente  of  mind.  The  pnychti physical  proceuh  of 
ittenUoD  ia  an  inhibitory  one.  ''If  we  combine  tho  view  that  there 
mist  oziet  a  special  central  organ  for  the  operationa  of  att«ntioa 
Vlt^  tbe  view  that  all  these  operations  may  Ve  regarded  as  inhlM- 
lOfT  proeeflBes,  we  obtain  Wundt'M  npperceptlon-theory  in  its  most 
teeent  form."     Wo  havo  HamlrtvAih  Hamlet  left  out:    Wondl's 


■!«  tW  4Ui   Bd.,  M  wrU  M  Ibf  prvrleun  HUtloni.     Ct.  KdlpB.  p.  Mt.  wlUi  Mm  Pkft. 
"     ~  ,  a.  p.  ni      Or.  KDIpr's  toymitT  to  Wundt  Dm  1r<:l  Mm  14  ftmIb  ihe  IMWir**  pbn- 
aid  tab  ralaetlon  ema  not  Iiut  proiv  raciwtulitr  iiiUUadU>(. 


■n*  sd}**!!**  "ipoiTial*'  !■  mUlvadliiK 
,  as  dinVHng  Ironi 


__   _  ,  ^      For  Wumli,  tlM.  r*i1«»i*^lip*/fiU   (»  «««. 

■■IwrttBCc  Of  Hlotf  =  4[>»r«ptiTr  ca«I«Dt  proptr)  !■  *  friwrsl  c«D4*Dl  l  but  It  is 
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tte  "  coiucioQaljr-expectoaoed    activity. 


ehanetflvWla  of  tbe  whole  proce«*  of  MtooUon!"     Eic«p( 


«),Dr.  ra 
(«)   Pp. 


(ftod  t  «dalt 
in  fnn  apeeneaS  1 
I  vriD'wrooflOB 
third,  qaftUtativ«]j  d*ttfU 
Th*  facts  or  wiU  are  ratan- 
to  »ppMeiifllo« 


eaawtofw.     nereis aot  neeeat*ry  a 

eltiHTfiT.  hf  elilfi  Mmmtloii  and  fedlag. 

bte  putlj'   to  the  lawa  of  reproduction,  partly 

(_i.  c^  to  n&conscloaa  physlologicjU  InhlMnon-pfOPe— ■>" 

Plainly  eiKKigb,  there  la  a  sre^t  calf  Axad  b«tve«n  Ibe 
thoorles.*  Dr.  Ktilpe  baa,  for  purpoaet  of  pa^tiliok^y,  nrani 
giaooetotbe  betorogenlBte;  tfaongfa  he  reservee  tfaepb 

ground  to  aotogeny.   Perhapalnaseoond  ediOon  be  mil 

Tlewa,  and  ^rt  Qp  the  oonraeinff  Wnndtian  tenninotonr.  Aa 
are.  he  Bcenuat  tlmee  to ttcotpSzt  a  conecaoawnat  which  b  < 
of  and  beyond  conicioufl  content;  and  to  be  attemptinif  to  ffij*  Iba 
appaarmaoe  of  fuUneaa  to  a  capadoaaokl  bottle,  with  bat  little  aev 
wiiw  at  hii  command. 

It)  other  reapecta,  the  treatmeDt  of  attenlios  is  aa  exbanstlve  aad 
olear  as  that  of  a»y  other  subject  dlseoMed  In  the  book.  I  do  oM, 
however,  think  that  U  in  |>^aKt>etoaUy  advisable  to  defer 
coniti deration  of  thin  proccen  till  the  Ten  end  of  a  text 
p8)'cbcloE7.  [d  tact,  there  are  eeveral  auerattons  in  the 
ment  of  tlie  contents  of  tb«  work  which  micbt  b«  propoavd. 

K eater  part  of  1. 1.  4  Khould,in  my  opinion,  b*  relegated  to  IL  ti.  L 
otlon  40  (on  the  idtnple  quality  of  will  i  does  not  belong  la  IH 
aettiog.  A  I.  in.  mieht  have  been  introdaced,  for  the  conal/toratlofl 
of  apperception,  wubont  begging  the  qaaaUoa  of  it*  O^fUUtscOu 
or  of  Its  clemeiiCarineiw.*  To  explain  Impolse,  etc,  without  apper- 
oeption  is  not  good  psychology.'  And  minor  cbangoa  mlgnt  tw 
aukgeBted. 

bi  estimating  the  vork  as  a  whole,  one  kiolu  ronnd  for  somethine 
to  comparv  it  with.  I  can  find  nothing  bat  UoSdlng's  "OutUnea'' 
There  »»  eom©  similivrity  between  the  two  volumes.  Both  are  pnh- 
U«bed  aa  text-books;  both  are  compressed  and  matt«r-of  -  fact  in 
a^]*,  and  far  from  eiwy  reading;  both  contain  real  contribatioiu 
to  psyofaology,  and  are  not  mere  compllationa.  But  there  ttu 
Analogy  ends.  Dr.  KflJpe's  OrwiMfriM  stands  alone  as  tfae  first  pub* 
HaheoooniplAte  goide  to  experimental  pxycbology.  And  we  moft 
judge  it«  ijiiiility  to  be  worthy  of  the  place  In  history  which  this  tact 
muse,  of  iiHult,  OMign  to  it. 

Th«  present  review  has  left  a  vast  amount  ot  debatable  matwr 
(oontained  especially  in  the  sectioos  eatitled  "conditions"  of  snoli 
and  snob  proceesc* }  ontirAty  nntooobed.  Bat  it  has  abeady  ootmn 
ite  limits.  It  needs  only  to  be  notloed,  in  conoloaloD,  that  ibe  book 
is  well  printed,  ou  cream  (^not  on  white)  paper;  and  that,  baatdas 
the  table  of  oontents,  It  contains  a  vattiable  Indox. 

E.  B.  TtrcHKincR. 

^Itt,  Pteocurr  and  ^tlh^ie*.  An  essay  oonoeming  the  Peyohologr 
of  Pain  and  Pleasw  wltb  speolal  rvference  to  .fisthettoa.  By 
Hbhht  RL-TtiKBa  Ma»»HALU    Hacmillan  &  Co.,  Hew  York. 

The  new  inductive  psychology,  which  began  with  laboratorj* 
esperimenta  upon  the   seosea,  reaotlon'tlmes,   and  the  paycbo- 

if^AWMllaariixn  WuoJt  on  a  point  of  dvtaU.  which  —tin  dug  lo  a  nMsoaesma^ 

"f  WU?Uit«r.  ba«nr*«r.  •mbu  ipaaUd;  p.  4M.  |  T*^  L 

.  StmW.  1. 1..  hoi  Kito»M  own  anamliLlOr  dw  laMiaeailMt  of  Uml  Baki^rf 
^,^  MiWKii  tor  a  rwrtoB  gf  affcMiaa  wtth  GouUiw;  c/.  p.  U«. 
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Bbjralc  law,  bu  been  for  a  decade  drirtingon  towaj'd  the  etudr  of 
le  active  poven  of  will,  and  there   arc  many  very  recent  lUgna 
'  ibat  It  ia  enteriua;  the  HtiU  larser  field  of  feeUnx  and  emotion. 
Wben  it  does  eo,  it  n-ill  oover  the  entire  gronnd  of  naan'A  p^chie 
I  Ule.    As  the  problems  hnvo  iloop^'mxl,  the  old  tnaterlalistic  bfas  of 
'tbeee  studies  hau  decreased,   until  there  now  Beem  promlae  and 
Lsobenoy  of  diHr^or  inxi^ht  even    Into   miui'i  rellglouii  life.     Mr. 
flliniluiU'B  book  is  thiut  moot  oiiportune,  »iid  contribotvii  ho  mticb 
eleankeaa,  confuHlns  aa  is  his  plan  of  armngcmcnt,  that  it  must  be 
read  hy  every  one  intereated  in  the  subject.    He  haa  made  hlmnelf 
well  acaaalnted  with  the  vast  and  varied  literature  of  llie  aubjeot] 
save  omv  the  worlis  of  Oppvnhvinn-r  —  whit-h  probiibly  appeared 
JQut  too  late— and  of  Dr.  Hpnry  I!ond,  both  of  whom  dieonee  the 

Cblem  o(  pain  m  a  way  that  \s  very  important  for  his  theoiy. 
ldeabeiii(ti"iv(^rfilj"  «pientlfle,  they  boiie  their  worit  njore  entirely 
DponanBtoinic-<iliinO  piUhultigical  data  than  Mr.  Man»hii.l1  approTfii. 
Wehaver«ad  Mr.  MarBhall'H  book  from  cover  to  cover,  and  are 
much  indebted  to  him.  Hie  fundamental  poaitloa  ia  thai  pteaeure 
and  pain  are  not  the  baaia  or  raw  material  out  of  which  all  mental 
life  ia  developed,  bccauev  were  tbia  the  caae  plcagarc  and  pain 
vouM  be  oaed  up,  like  raw  material,  io  the  product ;  and  if  mind 
waa  made  out  of  them,  it  woald  show  trooea  of  their  duality. 
Neither  does  he  thinlc  pleasure  and  pain  to  bo  Kti  gmeirit  and  apart, 
like  speoiiil  »en>"'t( ;  hi«  view  in  Itint  they  onler  ns  differential 
qoalltiee  into  all  mental  stiiteB.  and  that  either  ot  them  mhy  beloDg 
to  any  act  or  element  of  coiiselouaneHa.  If  they  areapeclalqualltlw, 
tfae7  may  come  to  all  mental  phenomena.  \Ir.  Marshall's  claaai- 
flcatJon  of  instinct-fooling,  of  whivh  the  emotions  are  complexes 
aind  ooIMinatee.  Is  clear  and  convenient.  Joy  If)  a  complex 
peycfaosiii  of  coming  H<lvaiitaK«  ;  druad,  uf  disadvantage.  Sorrowia 
loee  of  advantage;  relief,  of  difiulvnntngo.  Over  agaioat  tbeee 
four  paaaive  are  fonr  active  feeUnge— love,  a  complex  payohoala 
Undug  to  go  out  to  beloved  ohjecta  ;  fear,  tending  to  dee  from 
diaml vantage  ;  nnger,  to  drive  it  away  ;  and  mirprlae,  which  la  a, 
conoentratmn  of  eWeoUve  action  on  a  Kingle  object.  To  these  last 
four  he  adds  a  tondenc)'  to  imitate,  and  another  to  pieBAe  or  attract 
adv&otage.  StateH  ot  pleanure  and  pain,  or  alsedontc  »tat«8,  to  uae 
the  uttbor's  convenient  new  term,  color  nil  and  do  not  have  the 
wfdo  neutral  or  untoncd  internal  betnvva  them  which  Wundt — 
whom  the  author  thluka  is  coaiiuB  aroimd  to  liis  general  %'iew — 
nrgee.  Doe  scope  is  given  to  tne  nutritive  factors  which  Grant 
AUen  first  brought  into  prominence.  The  deaerlpCIon  of  each 
emotion  is  interesting  and  oomprehemtive.  Although  emotion  la 
said  not  to  originate  in  refiei  or  other  movement  or  attitude,  due 
attention  la  given  to  the  latter.  We  could,  however,  but  wish  tliat 
HO  cvmpetoiit  an  auttior  could  have  includud  th«  fuecioating  topic 
of  sign-lungiiage,  ojid  perhaps  even  Delaaxte,  la  bla  field  of  Tiew. 
The  object  ol  art  and  pedagogy  might  be  conceived  as  the  entarge- 
mvnt  of  plea.iurt:-fieldif  —  to  use  auotlier  happy  cunceptiou  of  Uis 
author-  and  the  fr«(i\i«ncy  and  prolongation  of  pleaeure-etatea. 
Algedonic  Risthetics  are  thus  related  to  pedagogi,'  and  to  «thics,  and 
raelaJ  Dleasure-getting  Is  equivalent  to  raoloi  effectiveneBs,  This 
view  aoes  not  favor  utilitarianism  nor  egoistic  hedonism.  Even 
the  bitterest  n^sLrictive  pains  should  not  be  eliminated,  for  this 
trould  be  dentb  of  the  higher  entity.  The  relatively  permanent 
pleoaure-fleld  of  revival  Is  for  each  person  the  bathetic  field  to 
which  he  refers  in  making  judgmente. 
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Db.  Foul,  op  ZObiok. 

To  THK   EdITOE: 

The  f oUowtng  shott  aocouat  of  tiie  work  of  Dr.  Forel  is  gUilf 
•ent  In  nsponse  to  jroar  rvqoeai: 

OvUid*  of  SirltaarUiMl,  Dr.  Fonl'a  repatatlon  Is  bwed  larRsU  «a 
tbe  fkct  thkt  be  ii  one  <tt  tfae  greatMt  authorities  oa  bjrpootiMB, 
bot  a  mor*  intimaM  ncqaalnUuwe  with  hU  work  h«r«  brings  atim 
pbMM  of  it  iato  «qaAl  ]>roinln«DM. 

lo  ^pearanc«  Dr.  Forel  ia  Urge  ukd  oommandln^,  and  thowt  in 
•v«n  movemoiit  the  spirit  of  activity  tbat  ii  on«  of  tua  man 
nurked  oharac-UirinticK. 

Tb0  medical  deparUneot  of  the  VairerMy  of  Zurtob  ba«  atCatiMd 
a  good  reputation  amoBC  Oenuan  nnivenlttea,  aad  when  vacamlM 
occur,  effort  I*  made  to  •eonre  the  beat  men  from  abroad  to  Bit 
them.  A  (ew  y«u-8  slaoo  Dr.  Forel  was  called  from  Uunlcli  (a 
oocupy  Ibe  poaluon  of  profesaor  of  peyoblatiT  in  Zurich.  In  oea- 
nection  vltb  thbotboe,  be  givea  two  counes  of  loctorea  durins  ihc 
year,  one  on  general  pej^hiaay,  aad  «m  on  bypnottsm,  ana  b1*a 
bold*  neml-weeUy  clinics.  Hie  tectvrea  are  very  popaLar  and  well 
att«n(l«(l,   tind  in  tbe  ooorae  on  pgycblatrr  h«  tottchfle  on  mnf 

Eineral  sabjeote,  which  ahow  how  broau  and  far  reaohlw  In 
roroata  on.  The  opaniiig  leotore  statea  hla  ITellcwcteaiwg. 
He  la  a  panthelflttc  moolatL  EeUering  In  tba  exlatonoe  of  Oodaaa 
nniT«rsa]  force,  of  which  life  and  mntUir  are  manlfeetatiODa.  He 
denonQcve  with  ^cieat  viKor  oUamhropomorpbic  Ideas  of  a  p«iwMUl 
Ood,  and  czplainn  what  Is  commonly  called  itln  as  being  the  ranh 
of  a  vtfiuk.  Kfimplatma.  H«  givea  one  Idvturti  of  the  ooarseoi 
Weiamann's  theory-  of  horodity.  wbiob  be  accepts.  Among  tk« 
moet  intereeting  oF  his  lectures  this  year  were  one  on  bnin  looali- 
saMen,  and  one  on  disturbances  of  speeeh. 

Thn  olinlcit  kr«  attended  by  meaioal  stodents,  and,  by 
permission,  by  sludunts  of  usychology.  To  tbe  latter,  these  i 
rarnlsb  a  Sne  opportunity  for  the  Htudyof  pathological  peycbo 
as  Dr- Forel  never  falls  to  make  tb6  iixyctiolOipcAliignifloanoepi 
D«nt  in  llir  diaK'ionin  of  iHv  cases  examined.  Among  tbe  rare  < 
in-c«entc<dthiaycarwaa  that  of  a  patient  Bntrerlng  from  paragrapl 
with  general  par&lyaid  of  the  muaelee  of  tbe  ere,  on  toe  aame  dds' 
M  bbeorain  broublti,  L-Auaint;  the  paragraphia.  (hiljoDeotlieroMeol 
the  kind  has  over  bucn  known.  Also  a  case  of  oegsUre  hallDctaa- 
tioDB  of  memory,  the  possibtUty  of  which  was  aisoDTcred  a  Btw 
years  sluoe  by  Bernhelm,  and  several  interesting  oaaee  of  audttoty 
and  motor  hallucinations. 

In  siddltion  to  his  oOolal  position  as  professor  of  psyebialrf,  Dr. 
Pore)  liidlreRlorof  alargeiniuinnai^luminBiirgb<5UlI,  apicb 
vtllage  Kboui  two  miles  from  Zurich.     Here  ne  holds  Us  OU 
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«ad  hftr«  in  hi«  Ikboratory,  which  contaiiu  the  UrffMt  «oll«cti(»a  9l 
pAtholoeicsi  br*in  nukteHnl  in  i':urop'«.  He  Is  most  cordial  to  all 
who  vimtt  the  saylon  for  scientific  parpoaeB,  sad  verv  free  In  oflar- 
Ing  opportunltlM  for  acady  in  his  faborntory.  Dr.  I  on^l  hlniMttf  U 
■omi»  special  tuvi^iiUxaLiunH  in  l)ralii  lucnlizALion,  and  is 
■fl  aatbority  id  sciontinc  works  on  brsin  anatomy.  As 
>r  of  the  asylaoi.  Dr.  Forel  b  noticeable  tor  the  philanthropy 
wliich  vnteni  Into  all  lib*  reLatloiia  with  the  iiwane.  He  utudltM  ki 
promote  the  comfort  of  even  th«  mont  abkndoDed  cases,  and  often 
patieutly  Ustens  hinu«lf  to  th«  details  of  slieht  dit)a|^«em«>iite 
amoDf;  them.  His  regimen  for  the  patients  la  uberty  and  work,  [a 
ao  fa?  lui  possible. 

Dr.  Forvrs  investigations  io  hypootlsm  are  well  known.  His 
work  on  hypnotism  is  much  superior  to  Ihatof  Moll,  and  la  probably 
the  b«wl  baud -book  on  the  subject  yet  produced-  He  Ui  atao  one  of 
the  ttditor?  of  th^  Zrii*fliri/l  Jiu  Hyvnotuima*,  |iuhlin)ied  at  Berlin. 
la  hiB  tfatwrivH  of  h>-pnot<fim  he  bolonfca  to  Bemhcim's  bgImwI, 
althongli  be  oppoeea  all  dogmatism  on  the  eubjecl.  He  Inalataoa 
Acoaraie  coieutiflc  metfaoda  la  hvpaotic  r&eearch,  and  denonnoea 
tbe  laiye  class  of  psychologiBta  who  t^ondeun  h^'pnolinm  on  a  priori 
groiindb,  without  having  any  expeHmentnl  knowloclee  of  it.  His 
method  of  indatdDg  hypnosis  is  short  and  quick.  He  caoaes  the 
fubjeot  U)  look  blm  llxeal}' in  the  eyes.  Then,  holding  his  thnmb 
snu  llnKvr  t>efon  the  two  eyes  of  the  siib)eoL  and  nenr,  he  l)ids  him 
look  at  ihcm,  and  drawing  them  down  and  away,  the  eyes  divorgo. 
and  at  tibe  same  time  close,  and  the  subject  la  aeleep.  On  sabiiB- 
qo«nt  oooaslons  a  mere  "ffchta/mt  Sie"  in  usually  nudloient.  The 
MTceata^  of  hypootisablc  sublect«  Porol  puts  wry  high.— 1  think 
trom  90  per  cent,  to  100  per  cent,  among  nonnal  persons. 
Despite  the  faet  that  an  insane  asylum  Is  the  most  unfavorable 
place  for  the  practloi^  of  hypiinUsni.Dr.  For«l  furuiNhtm  mmarlcablo 
examples  of  its  paychu-thorapeutic  value,  and  slrikiug  Ulnfitrnttans 
of  the  power  of  post- hypnotic  suggeation.  One  cannot  but  think, 
however,  that  Ins  Mucceiin  in  th«  lalt«r  In  due  largely  to  the  influence 
of  bis  own  stroiLK  persotinlity.  Onv  feature  of  his  use  of  hypnotism 
Is  bis  economy  of  labor  in  the  inaano  asylum  by  its  moans,  a  oourso 
wblcfa  baa  been  opposed  by  his  oonfr^rett,  but  the  praotioal  advau- 
t«gM  of  which  they  have  bMnobllRcd  to  admit.  One  ooeurrenoe  of 
ttMpwt  rear  niil  111 ustr ate  this.  An  insane  woman  wne  expected  to 
^Ive  birtn  1«  II  child,  and  us  on  several  nrevjoua  oooasions  she  had 
oaoaedtbe  death  of  her  Infanta,  the  closeat  watch  was  required. 
T"******^  of  providing  night  watchers,  Ur.  Forel  hypnotised  a  wait- 
ing maid,  and  put  her  to  aleep  in  an  adjoining  room,  telling  her  to 
sl^ep  qoletly.  but  to  awake  and  call  the  doctor  should  the  woman 
be  taken  ill  In  the  uight.  The  waiting  maid  Blept,  undisturbed  by 
fcho  ordinary  ncrvamiiiK  of  the  insane  woman,  but  awoke  the 
moment  that  medical  aid  was  required,  and  the  life  of  the  infant 
was  thus  eared. 

[D  the  city  of  Zurich  Dr.  Forel  la  well  known  as  the  president  of 
the  Tempernnoe  Hoeiety,  a  prominent  member  of  the  Society  for 
Social  Purity,  and  th«  leader  In  a  movement  to  procure  funds  for 
the  Mtablisnment  o{  a  People's  Palace.  He  advocates  total  abatl- 
nence  from  atcobollo  drinks  with  great  vigor,  and  does  not  allow 
any  nso  of  alcohol  in  the  Insane  oaylum.  He  never  fAlls  in  his 
cllnlcfi  bo  ompbaaizo  the  tact  that  a  large  proportion  of  the  cases  of 
ioBUuity  rt-itult  trooi  the  prevalent  use  of  Schnappt  in  Switzerland, 
and  one  of  his  most  prominent  leotures  U  a  vigoroiu  setting  forth 
of  the  effect  of  alcohol  on  the  brain  tissne. 
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Tbis  eh«Tt  ontUne  of  Dr.  For«l't  work  woold  not  b«  coupleMJ 
wlUiOBt  rerpr»ne«  to  his  inTe«tlgstiona  in  natural  Bot«nc«.      Amoiip' 
other  itodied  in  thin  direction,  he  has  worked  foryeara  In  coll»ctiiig 
material  in  re}[itn)  u>  the  tinhitK  of  ant«.     HIr  library  \»  full  of  booka 
on  ib»  subjuut,  anJ   hia   publlabed   arliclMi    about  ante  and  tbd 
hablta  ar«  authoritative.  Uaky  Mill.s  Patrice. 

Zllrtcfa.  April  20,  18M. 

A  CORBEcnOK. 

EDiTOlt  Ambricas  Joubnal  op  Psychology: 

Str:~In  the  last  number  of  the  A«EBioxie  Joubmal  op  Pstchol- 
ouv.  pp.  32S-9,  Mr.  T.L.  Bolton  oonrteoualy  gives  me  credit  for  ns- 
mtanji  the  rhythm  tnHtrument  Ui«r«  plctnr«<l  and  described.  U 
aoinKBo.however.hu  has  fallen  into  error.  The  rh>tbm  lostni- 
menl  la  oat  a  silent  DiodlScatlon  of  a  beat  loatmraeiit  used  lon| 
aco  by  Prof.  Alfred  M.  Mayer  i  Anurricaa  Jiturual  of  Science,  m 
Sep.,  Vm.,  1874,  241;  and  XLVII.,  18M,  6). 

B.  C.  Sakpobp. 


The  editors  of  Mind  request  that  all  HSS.  from  America,  ini^ntlM 
for  publication  In  that  journal,  be  forwarded  to  Prof.  E.  B.  Titcbe> 
D«r,  Cornell  Univeroity.  Ithaca,  V.  Y.,  Instead  of  to  Mr.  Stout,  •• 
haa  Utberto  been  the  ca««. 
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I1[PA£A.TIVE  OBSERVATIONS  ON  THE    INDIRECT 
COLOR  BANOK  OF  CHILDREN,    ADirLTS,  AND 
ADULTS  TRAINED   IN    COrX^R.» 


By  Oko.  W.  a.  Ll'ckbt, 


.Ukawork  already  dou«>  iu  indirect  color  viHioa  hoM  Imm*o 
e\y  BuiDm«<l  ap  in  tbe  ori|i:intiI  invcsttgotioDg  oF  A. 
chmaanC)-.  A.B.  Pick('),  C.  Hess  (^)  ami  A.  Fick.(') 
KirKcliniani),  with  otb«i'8.  Las  showi]  that  only  a  small  part 
1th«  retinal  surface  is  senBitive  to  the  [nndameatul  color 
Bpn>s»ian!« ;  tlmt  tbe  r»tiua  i.s  strnKitivt;  to  imprt^Hsions  of 
loe  mucJi  farther  from  the  centre  than  to  any  other  color 
lia-ession,  or  ffiving  the  eccentric  range  of  the  difiei-eat 
in.  he  Suds  (b^inniuK  with  the  color  having  the 
range  and  proc^eiling  toward  the  centre)  blue,  yd- 
orange,  red,  >n'fcn,  pari>l<'>  violet. 
He  finds,  farther,  that  **  Tbe  action  ot  the  peripheral  retina 
.  greatly,  iq  difierent  dii'ections,  from  the  centre,  and 
tlie  rangeM  ol  all  colorH  extend  farther  in  the  naiuU  and 

^llili  EnvMUKatton  was  made  In  the  p«>'cholo|tlciil  laboratory  of 

I  Leland  9Lanford,  Jr.,  Uairemity,  and  the  writer  deBir«s  in  thla 
ction  to  thank  Dr.  Frank  Angcll  and  Praf.  Enrl  Bornen  for 
lI   •ogKeetloiM  and   cHtlciams,  and  alao  Mr.  J.  C.  Hammel, 

I  otiwrBrfor  Idad  iuislat4iticv  la  the  laboratory. 

flM  MiiaU  t)gDr«s  iu  parentli«ftis  rofer  to  tbe  bibliODapby  it  tbe 

1 9f  tbe  article. 
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upp«r  parts  tbao  in  the  lovi^r  nnil  t«ni[iorAl  parts  01 
retina."     Ilr*  also  finc]s  that  llm  »ir.p  of   tliu  colored  obj 
hits  much  to  do  witb  the  extent  of  the  range. 

A.  K.  Ficic  Qoils,  in  goiag  over  an  iDVestigmtion  of  Cfaar 
pentifT,*  that  there  im  constderable  mutnal  aasistaoce  ot 
BeparatR  tieighhorinf;  retinal  spot-s  in  th*;  perception  of  color 
and  of  lighl>.  Ho  alito  finds  that  the  tmntrtj  retina  is  out 
sensitive  to  color  and  form  impressions,  whiLe  the  eccentric 
retina,  as  we  paHii  toward  the  pcriphei-^',  is  more  ftenflitire  U 
li|;hLuud  motion  im]ir(;t(HioD»,  hut  much  funster  to  aomi*  colors 
than  to  otlmis;  and  that  intenRity  has  inHiienwj  on  tbf  (««■- 
ceptioD  of  light,  color,  form  and  oambcr,  bat  just  bow  gntt 
ianotdi^termlned. 

The  pa]>er  of  H&m,  pnbliKlied  lu  1S89,  is  a  very  eardtl 
rfr-invcMtigution  of  pcrii>beral  color  vision,  both  apectral  aod 
pigment  colors  having  been  nsed,  and  its  results  partly  itap- 
port  and  partly  siipcraedc  those  of  previons  experimentert 
He  liudM  equal  cxtlor  rauge^  for  red  and  green,  nud  for  blot 
and  yellow,  when  theMe  colors  are  of  the  hne  of  Herio|'s 
original  colors  (Urfai-bcn). 

A,  Kick's  study,"  to  which  refereneohas  I*r«n  made  above. 
eoncertiB  it«elf  wiUi  the  theory  of  color  vision,  luid  onlf 
touehes  indirectly  upon  tbo  work  which  the  writer  has  la 
bund. 

Tbt«  present  Investigation  baa  been  like  that  of  KirsohmaDD. 
in  Ix'fng  a  study  of  the  ecoentrio  color  range,  bat  difierost. 
in  Iioiiig  n  cotnparntive  study  of  the  eccentric  color  range  of 
Individuals  differing  in  nge,  sex  and  previous  color  tminiog. 

Aflvr  nearly  two  monllis  of  preliminary  tcHting  of  hotJi 
tlio  perliueUM-  and  a  liat  Hurlaoe  apparatus  (csmpl- 
aiet4>r),  it  was  concluded  that  the  former  possessed  non 
ndvHUlJiges,  with  fewer  dLsadvantagex,  and  for  thiti  reason  all 
Ibe  I'esults  reoorded  in  this  paper,  excepting  those  on  the 
upper  and  lower  vertical  meridians,  were  made  on  the  peri- 
meter. In  thy  writer's  opinion  the  errors  arising  from  on- 
v<[\\n\  tlluinination  in  dlflerpnt  parts  of  the  perimeter'  an 
more  than  countcrlKdanct^l  by  the  variation  in  anioil&r 
BMji;nlt4ide  in  the  case  uf  the  campimeter,  e5p<>eia]ly  when, 
M  In  the  caso  of  these  experiments,  the  perimeter  was  il- 
lumiuntvd  eqiiiilly  fi-om  the  sides,  from  behind  and  from  a 
skytigbt;  all  windows  bi'ing  Hltghtly  to  the  rear  of  tJie 
observer.  In  fact,  the  results  obtainud  on  cither  apparatus 
were  almost  identical  np  to  about  30''  from  the  fixatiM 
point,   but  for  greater  distances  the  results  given  by  tbe 


\rvh.  d'opht.  Jnli-A-oguat,  1S36. 
tiraobmanni.  '  B.  600. 
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'ompimeter  were  from  1'  to  IS''  less  than  those  givea  by  the 

pfiiiiu'ier,  VHrjliig  wiUi  the  angle.     It  i-i  ilifRt-ult  to  wje  liow 

[•ccpratH  rBsuIts  cnn  Iw  obtaineil  on  the  cainpinieter,    when 

tliii  atijculnr  nia^iritinle  JH   grcntcr   than   30'  until    we   know 

more    <iellnitely  the  cflett   of    size  and   intensity   on  color 

f  vision. 

The  only  meridians  in  which  the  illMiuiuiition  of  the  jMiri- 
'meter  was  Uiouifht  to  vary  were  the  npper  and  lower  vertical 
meridians,  and  a*;  the  color  raa;;o  iu  thcso  is  small,  the 
campinietf^r  was  used  for  them. 

Tlif^  |itiriRii-t«r  uptutmtus  i^oiisiHted  of  a  darkened  stfiel  roil, 
niadt;  in  thv  form  ot  u  hiilf-eiifje,  funtoued  to  a  hiark  wall  hy 
a  scTfw  at  its  middle  point.  This  rod  could  therefore  be  ad- 
justed in  any  desired  meridian,  the  sci'cw  on  wbtcb  the  peri- 
iD4!ter  turned  being  the  point  on  which  the  uncovered  eye  of 
the  obNerver  was  fixed.  The  observer  was  seated  in  an  ad- 
Jastnblc  chair  which  carried  a  Iicad  rest.      In  this  latter  his 

»head  w.is  placed,  with  his  eye  on  a  level  with,  and  just  two 
feet  away  from  the  fixed  point,  or  at  the  oeutre  of  the  curve 
of  UiK  iieriiiieter.  The  only  dtfierence  between  the  campi- 
'  meter  and  thu  perimeter  altove  deiterilied  was  the  Hi]b.<«titu- 
tion  of  a  dark  rule,  ei(;ht  feet  long,  for  the  scmi-circalnr  rod. 
This  was  fastened  to  the  wall  in  the  same  way  and  graduated 

I  to  incheti  and  projec^led  degrees. 
The  colors  need  consisted  ol  Bradley  Jb  Co.'e  colored 
cylinders  (familiarly  known  as  the  Hailmaiin  beads).  The 
t-ylindei-a  wore  12  mm.  long  and  12  mm.  in  diameter,  and 
wfie  iKrforuted  with  a  small  openiox  from  end  to  end,  by 
means  ot  wliit-li  they  were  ea.iily  fixi-d  on  the  end  of  a 
darkened  steel  rod  '2  mm.  in  diameter  and  1  m.  lon^i  used 
for  moving  them  along  the  perimeter.  The  color.',  were  Grst 
brought  Into  the  tield  of  viKion  from  the  periphery  by  the 
operator,  and  the  exact  place  on  the  perimeter  noted  at 
which  Ihe  color  could  be  n^-cognizf^  by  indinnrt  vision.  The 
color  was  then  placed  at  the  centre  and  (rradually  moved  to- 
ward the  periphery  until  it  lost  all  color,  all  changes  in  color, 
and  the  places  at  which  they  occurred,  being  also  noted. 
One  pya  of  the  observer  was  continually  covered,  while 
the  other  was  kept  constantly  on  the  fixed  point  during 
the  time  the  color  was  moving  to  or  from  the  centre. 
The  latter  was  permitted  to  turn  about,  however,  during  the 
time  the  experimenter  was  recoi-ding  the  past  i-eeult  or  was 
adja.stiug  a  new  color.  Six  colors  were  used — red,  orange, 
yellow,  grceo,  bine  and  violet ;  more  colors  became  contusing 
and  were  not  named  with  accuracy.  Purple  and  violet  could 
not  be  accurately  distinguished  iu  indirect  vision  even  by 
those  most  practiced  la  color  discrimiuatioD,  c.  ^.,  teachers 
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of  paiBlfatt.    TwB  fiCWB*  vbo  kad  hftd  nonidpnit ' 
mm  ■•  Btl  iMchm  mM  lbt7  coald  not  l»Il.  u  . 
Mbit  tooo^  towmi^  the  ototn,  vbetber  it  was  goins 
riolrt  or  p«rple,  asd  were  ody  sore  ^hm   it  waa  *il 
h"*  dvficca  of  Ibe  emtrc     FoeBiblj:  this  nwy   be 
lor  by  tb«  b(4  thai  «%  hare  little  or  bo  experience  in 
dUcTiuinalioD  in  tbe  periphenJ  parts  ot  llie  rrtfna.  and 
aoaaiHoai  tfcgre  at«  noi  only  iliffpr«itt   (rom  those 
eantn.  but  hare  alao  not  he<ooie  {rrouix^  or  claseified. 
alwre  is  only  tme,  boweTer.  of  tiot«  mA  shades  of  the 
color  or  of  neii^borlni;  color  raf  stnrcs.  tor.  aa  Kirach 
has  obaerred,  a  spectral  red.  and  a  red  earryluKs  littli-  bl 
beeome  aoUeeahly  diflerrat  lut  thej  pam  toward  tbo  peripben 
tha  fomier  chan^ne  to  orange  or  yellow,  tfae  latter  to 
Tbt  same  may  be  said  ol  the  other  colors. 

Therolont  nsMl  were  nappOBed  to  b^  tme  imitation?  of 
rorroi*  poll  ding  Kppctral  t-olont,  ami   wen'   perhaps  as  r 
iiiiilalions  as  it  in  possililp  for  pignifnt  colors  to  be.      F 
f-yllodfln  ware  ased  for  t-ach  individoa]  tested,  so  an  to  prfi 
VMit  all  danger  of  chaujze  by  nse.      Three  double  tesrn  (i.  < 
tliM*n  h'sls  wilh  the  color  approaching  the  centre  and 
wltli  color  n-cciliiiK  from  (lie  rcntn-)   were  made  with 
rolor  In  every  one  of   the  eight   meridians,  luid   the  arei 
(rHiit;e)  ol  tbfoi?  tests  taken  as  the  one  nearest  correct. 

Tlir  n-siilts  obtained  by  tbir  pre»ent  invcatigntion,  in  bo 
as  lh«y  represent  ground  traversed  before,  apree  with  (be 
^nU»  of  KirHrliinann(').  Fick(-)  (*),  Raebiniann  ("),  nrf 
olhci'H,  In  the  following  tarts :  (1)  Tlie  niD{;c-s  for  the  difirr 
ent  i-oloFN  were  from  I"  to  2'  greater  when  the  oolort 
wen'  moved  from  the  reutre  towjinl  the  periphrry  llii* 
when  lliey  were  move<t  fi-om  without  toward  the  tfiitrf,  (J) 
Than  an  certain  meridians  in  wbir-h  the  colors  can  1k>  sfOi 
and  racogntMHl  mtirb  further  thau  in  others.  Tlie  uppd 
itiMa)  half  ot  the  retina  is  scnsitiva  to  colors  farthest  toward 
the  pertpliery,  while  the  under  lemjioral  pnxt  is  sensitive 
ildOT  orm*  the  least  area.  (S)  The  colors  seem  to  nrnsgl 
thvuisflves  in  a  certain  definite  order,  according  to  the  ^ 
lattiv  thej  m«  l>e  seen  in  indirect  \-ision.  Br;rinnini;  aid 
the  K'<Uor  haviu);  i;n>atest  ranpe  nnd  proceeding  toward. 
retiire,  we  Imve  first  blue,  Uien  yellow,  orange,  red, 
vtol«4.    (4)  The  colors  si>em  to  tall  into  two  rather  noUi 

KMI|«— Uw   Woe-yeUow    croup    and    the   red-green   grou| 
MO  and  jTvllow  do  not  roim-ide  in  range  bnt   tall   nearer 
gitjknt  Utan   tn   Klrsehinann's  inrestigation.      The   same 
iTMCd  ml  auil  i^rrea.     (5)  As  showa  by  Raeblmafin(^) 
Mm  ffokwa  Wd  aateml  the  field  of  color  vision  as  ei 
bliM  w  J4ttov  ((>  f.t  yvllow  or  oraoge).      Blae  and  yfU 


OnEBVi.TI0N8  ON   XHDIKECT  CMJLOS  BAIfGE. 


n  Qo  sensation  ol  color  when  seen   be.yoad  tbeir  raoge, 
(lin«r«nL  8badt:s  of  gray  may  Ite  <:ul[ud  color.      Grueu 
rail;  seen  6rst  OH  j«llow,  tutil  a  few  degrees   nearer 
centre  is  ret^o^i?^  oa  green.    Red  is  generally  seen  Srst 
«llow,  then  as  orange,  then  as  red,  tliougli  oltcu  it  1h  seen 
as  orange  then  as  red.     Orange  is  generally  seen  finat  as 
ow,  and  violet  is  iilwayn  seen  first  as  blue. 
'lie  following  facta  may  be  interred  from  other  inrcstiga- 
but  I  believe  have  not  been  stated  :   e.  (/.,  blue  is  the 
statue  and  permaaent  of  all  the  colors.     It  is  never 
en  for  any  other  eolor,  enters  Uie  sensitive  color  AeLd 
n«  and  remains  a  Mne  throng]ioiit  tiie  entire  fidd.  Green, 
lOngfa  its  range  is  very  mncL  less,  conies  next  to  blue  in 
.aoency ;  while  it  is  generally  seen  outside  ol  its  range  as 
ow,  yet  there  is  quite  sure  to  be  found  a  certain  deflaite 
GO  every  mertdinn  within  whieh  the  stime  observer  is 
of  tbo  color.     Vi-llow  is  perliaiif^  the  niost  rariaMe  :    tor 
mple,  in  all  the  tests  made  on   the  same  individual    the 
for  blue  never  varied    moi'e   than   T,    and    the  .tubjeot 
mjs  felt  sure  wlieu  blue  entered  the  field,   whether  he  ex- 
it or  not.      in   green,    the  variation  (vitJi   tbe  same 
ver)  was  never  beyond  i",  but  he  was  not  quite  ao 
as    with    blue.       With  yellow,   ou  the  coutniry,    the 
rver  often  varied  from  I '  to  10'^,  and  ni>ver  felt  tjuite  sure 
that  the  yellow  mj^ht    prove  to    Itc  orange,    or  red,    or 
green, 
ther  interesting  fact  is  that  violet  is  seen   as  blae  a 
ree  farther  than  tlie  blue  itself,  but   is  not  recognized  ua 

until  within  the  ningu  for  green. 

be  variation  between  yellow  and  orange,  as  mentioned  by 

maan'  was  not  confirmed  by  the  present  investigation, 

yellow  showed  a  greater  range  than  orange  in  every  one 

the  eight  meridiuus,  and  came  as   neur   to   blae  in  one 

Kridian  -.is  in  another. 

Tbe  pur(>ose  of  the  present  investigation   was,  however, 

to  stody  tbe  general  snbjeet  of   peripheral    color  viidoa 

to  uuawer  the  foilowiag  ipteKfions  : 

kn  children  sec  colors  in  Indiret!!  vision  as  far  as  adultsf 

Does  sex  huve  anything  to  do  with  difference  in  the  rangeT 

What  influence  has  color  education  on  the  rangel 

this  study  was  for  the  purpose  of  establLsblng  the  com- 
rmtire  range,  grent  care  wa.s  lalcen  that  all  tJie  conditions 
DoU   remaio  as  nearly  constant  as  possible.      All   tesUi 
made    on    uniformly    clear    days,    between    2  and  4 
M.       Aa  soon  as  tbe  observer  showed  signs  of  fatigue  or 
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laaMtBtioD,  tb«  work  ceased  m>I  whs  resamed  tt 
time^    The  vritrr  made  nil  the  Ve^tn  bimctdt  (wMiMcd  bt  1 
J.  C.  HnmBtH,  n  (elloir  Uudent   in    pKjcholi^'],  to 
that  Uierc^  miirht  t)^  nniforinltjr  in  lh<^  maoDcr  of  pnwa 
tlie  colon*,  nlihoii^'h  (be  observer  «rai4  nlwaj's  kopl 
of   tli(>  onl«^r  nr  of  tlie  color  appmnrbin;;.      Th?  diSoollJ 
wbirli  mx-ur  lirr»  iir*',  lor  tii«  nni^t   pstrt^    similar  to 
wbtrh  occar    in   all    experimental  woik    in    pAyctiology 
nwMl  not  be  mentioned.     There  waa  one  diflicultj,  ho»ff 
»hich  at  times  became  very  anaoying,  espwiiUly  in  lb« 
with  L-blldren,  and  as  Ui«  writer  ba«  tailod  to  Sod  it 
lioned  liy  otheni,  a  little  space  will  be  devote*!  to  it  hm. 

Till'  eye  o(  the  olwerrer  is  supposed  to   remain  Kxpd 
small  onrface  at  the  centre  (5  mm.  io  diameter  in  these  i 
during  the  lime  the  oolon*  are  Biiproa<Thinjr  or  receding. 
astlie  t'olor  eiit^m  (he  field  of  vision  the  attention  is  dinri 
froDi  the  fixation  point  to  tlir  appro.iehine:  color,  and  lu 
altciilioii  becomes  divertod  the  eye  ofteo  uncooiiciousty 
lowM  italittle.      The  same  is  tnie  when    the  colors  an 
ceding.     In  this  way  it  often  oerunt  that  the  eyr.  hat  i 
from  1°  to  10',  or  even  !5'  in  chiUlreo.  withootlhei 
boinjt  conscious  of  the  lact.      Some  way   of  ore 
errors  which   would   result  from  this  cbange  of 
necesBary,  and  as  the  observer  ts  not  vonttctoaa  o( 
be  cannot  he  tnisted  to  t«ll  wh«Mi  hia   eye  bait  n 
To  avoid  iha  above  error  it    was  loand  necessary  lor 
operator    to    watch    constantly    the    eye    of     the    wf* 
and  not  to  re«)rd  any  resntts  in  which  the  eye  wavered  It 
Xhe  fixation  point.      Such  u  control  would  obviously  be 
applicable  to  the  dark  room  experiments  Uiat  others 
prclerretl. 

Now  for  the  anewers  to  the  r|uesiiona.    Flnst :  Can  chlldi 
BM  color  ia  indirect  visioQ  as  far  as  adult«1     The  writer 
obtained  the  color  range  of  ten  adnltji  who  were  «ttideot» 
the  niiiversity,  but  found  later  that  he  conld  not  get  so 
children  of  any  one  H>i:e,   and  selected  from   the   adulii 
wlKwe  color  range  seemed  to  vary  leatit.     He   then  o)K:i 
the  color  raOfTc  of  six  thirteen-year-olds,  and  next  the 
range  of  six  children  who  ire-re  M-ven-yeur-olds. 

In  Tal)le8  I,  II.  Ill  and  IV  are  presented  the  results  of  tt 
InniaHipittnnii  The  flgnres  indicate  the  number  of  degmaj 
tnwi  the  cent  re  point  at  which  the  colored  objeets  could  bi>  cor 
recDjr  eeen.  and  rvpre«ent  the  external  visual  field.  Wbra  re- 
ferred to  the  retina  the  meridians  mu9t,  of  course,  be  revei^rd. 
Iheoaterboriioatalmeridian  would,  on  the  tvUna,  be  the  i.  r., 
•Mai  nHMMiaa,  ate.,  etc.  The  avetaee  iVBiilts  are  shown  by 
dIaframaUiltoplatnattheeudottheatticle.  TheaediagrainB 
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also  represent  tlio  cztcrital  visual  field,  and  miitit  be  reversed 
in  onlf-r  to  represeut  the  retina]  color  fiel<[a.  Id  tiie  tables 
(tod  (liiifrmmH  tbe  reciiltA  of  only  foar  colars  (K.  Y.  6.  B.) 
have  been  represented,  as  these  seemed  sTifficient  to  illustrate 
the  point  and  less  eonfusiny  tlmn  moie  eolors  wont'l  have 
l«fen. 

On  examining  these  tables  one  is  impressed  with  the 
peneriU  xhniliirily  of  tin-  fields  in  iK:rxoit>i  or  diflcreiH  :iKt'», 
The  genenil  form  of  the  visual  Held  is,  in  nil  coses,  somewhat 
elliptical,  btil  mort-  circular  in  yontli.  The  extent  of  tlrt 
tUiihI  tield  J8  evidently  larger  in  the  adulUt.  and  so  nniforiuly 
is  this  tlie  en«ie  that  it  Keems  Kate  to  anHWcrlht>  lir<<tqu<tition, 
*'  Can  childnm  see  colom  in  indirect  virion  an  (araa  adalt^t" 
in  the  nefniiTe. 

Bepreseuting  Che  averace  range  for  the  adult  eye  lor  the 
lour  colors  as  100,  the  average  for  the  thirteenyear- 
olUs  would  he  r^iprcseiilL'U  by  scveiity-Keven,  and  the 
sevrn  yi'-ar  oldii  by  siity-one.  Thiw,  expreseed  in  ivlinal 
surface,  woald  be  in  the  ratios  of  100.  fifty-nine, 
and  iblrty-SGvcu  respectively.  The  greatest  diflerenoo  in 
the  rani;e  was  fonnd  with  the  blue  and  the  least  with  the 
red.  The  order,  tx-'giuning  wllh  Ibe  color  sibowiiig  the  gi-oat- 
e&t  difiercnee  and  cnillu^  witJi  the  oae  showiri}:  the  least 
difference,  is  blue,  yellow,  green,  red.  There  is.  how- 
ever, oue  exception  to  thS«  order  In  ease  of  the  meven- 
^CiiH^s,  where  yvllow  presents  a  greater  difierence  than 
nn'BD  Une.  (K<-i- tabU-.)  Perbapo  thin  Hiti  1k'  uicounriMl  for 
in  the  hesitancy  of  the  ehllilren  to  speak  as  soon  as  they  re- 
ceivet]  a  sensation  of  yellow.  The  observer  was  always 
nKjuettted  to  tt^ieak  as  tioon  as  he  received  any  sensaliou  of 
color  whether  it  sbonld  prove  to  be  true  to  tlie  color  ap- 
proaching or  not>,  but  the  children  soon  leametl  that  what 
Deemed  to  l)e  yellow,  might,  on  appreachinc  nearer,  prove  to 
be  orange,  red  or  green,  and  would  often  lu-fiitate  until  they 
felt  quite  nun*  thai  it  wan  yellow.  The  writer  ciidcnvon-d  to 
overcome  this  e!iution*ine.ss  but  was  not  entirely  sncofusfnl. 

The  (iiiestion  thnt  now  arisee  ifi  :  Why  cannot  childrt-n  see 
color  in  indirect  vision  as  far  as  adiiltsl  The  discunnlon  of 
this  pi'Obleiii  would  require  a  paper  in  itc^elf  and  must  be  de- 
ferred ;  however  there  are  a  Duuil>er  of  point/;  which  present 
themselves.  There  are  jnst  as  many  degrees  in  the  child's 
eye  as  In  the  adalta,  and  so  far  as  is  definitely  known,  the 
retinal  layer  extends  as  far  forward  iu  tliL-  one  ua  in  the  otlu-r. 
Th«  diUeri-ncH  in  (hii  convexity  of  tht*  cryshilUr'e  lens  fiivors 
the  child.  Wc  can  hardly  account  for  it  through  insttcntion, 
for  the  thirteen-year-olds  seemed  to  be  able  to  give  as  close 
attention  to  ibe  approaching  color  as  the  adults,   yet  they 
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coald  nroKnixr  rolor  only  tbn^e^fuortha  as  far.  Agaia,  Ihi 
Mfvca -year olds  coald  •»  otijwu  TS^i  as  lar  as  adalta,  vhOe 
tbe;  mmM  m«  color  only  61%  an  far.  AUhongfa  it  is 
diffimlt  to  tiecide  what  Ibe  trat;  ciiui»e  iK,  yet  Uic 
«iit«r  bellcres  that  the  oauae  must  be  looked  (or  is  Uw 
order  ol  th«-  t-olor  development  iCaeU.  wbaterer  ta»j  i$ 
TVgardMl  w  the  true  theory  ol  color  TkioD.  Beylnniiic 
with  th*  Ti>4n«l  Mtlor  Sold,  as  seen  by  the  adult,  and  {uuuiflg 
backward  luvani  and  throngh  IheTisaal  field  of  the  child,  wt 
notice  thai  the  field  not  only  decreaaea  In  extent  but  also  be 
comra  mom  cinrolar.  The  same  is  troe  of  th«  general  vUaal 
firld.  I.  r.,  the  visoal  Grid  for  liKbt  and  nhadv,  only  the  latter 
Oeli  decnmses  ranch  less  rapidly,  or,  in  otber  words,  sbowt 
a  Qincb  greater  itroportioQal  range  in  children  than  the  color 
field.  Xow,  nhonld  we  oootlnue  still  farther  backward,  an<l 
this  law  bold  true,  wc  shonld  finally  n>ach  a  point  in  the 
child's  development  when-  the  eye  oeaaed  to  be  HentttUve  to 
color  jiupre«8ioDR  ;  and  from  previons  obeerratione  on  yonn; 
childrf-n,  the  writer  would  place  this  pofnt  not  oai-lier  thu 
tilt'  fuurtb  wtfk  ot  lift-,  if  as  oarly  as  that.  Perhaps  no  ona 
will  <Ionlit  till'  MtiiNMiieot  that  th**  child  ItHcomes  i4<*iuiiLive  to 
light  and  shailt"  mnrh  sooner  than  to  color  as  i-olor.  A  rery 
yonng  child  may  be  attracted  by  a  bright  color,  not  on  ac- 
connt  of  tlie  color  bat  on  acconnt  of  the  light  it  conialns. 
The  above  olNwrvatfous  Khow  ibat  litthL  and  ahado  either  de- 
velop taster  in  ehildi-en  than  color,  or  else  Btart  soooer 
to  lU-VL'iop.  lor  while  the  ran^e  for  liyht  and  shade  ol 
the  Kcveo' year-olds,  as  compared  with  iulults,  stands 
sovt-nTy-eif;;tit  to  100,  color,  for  the  Kitniu  individnalt, 
stands  as  sixty-one  to  UtO,  linear  mua.suru.  The  writer 
very  ninch  qnpj>tiont*  wliether  his  own  ebildreo  wer« 
able  to  petx-civc  blue  before  they  were  eighteen  uoatba  old, 
while  they  knew  and  seemed  to  enjoy  red,  orange  and  yellow  j 
very  much  earlier.  II  it  lie  true  that  blue  is  the  la»t  of  thafl 
colors  to  be  perceived  by  the  child,  it  liecomea  interest*" 
iDR  to  know  why  in  after  life  blue  has  the  greatest  ranp 
ot  nil  the  colore. 

Jiidpn^  from  all  the  evidence  at  hand  it  seems    probaUe 
that,  the  child  inherits  from  puKt  Reiterations  an  ever  increaft- 
ing  color  tendency,  but  uothint' more,  that  he  mast  ooroe  ia 
contact  wilb  the  n.-al  roloi-w,  or,  in  other  words,  tlie  diEIeraat 
color  tslimuli  mn^t  pliiy  on  the  r<etina  in  order  to  develop  lhl4   i 
color  tendency  into  a  rval  mechanism  for  the   discrimlnaticM 
of  color,  and  that  this  mechanism  begins  to  develop  in  earlietf* 
childhood,  develops  slowly  and  i»  finally  completed  in  adult 
life.     Further  discussion  of  this  point  mast  bo  reserved  (or . 
fulnre  |mpcr. 


OBaBfiVATIONS  OH  INDIRECT  COLOE   RANGE. 


fH)L 


R 


pUMtoad  qitofftion  vrai^:  Docs  snx  have  anything  bo  do 
rltli  «1iffeivn<«  in  the  rangel     There  is  a  provalont  belief  that 

'woman  has  a  better  wlor  eye  than  man,  t.  e.,  greater  in- 
herent ikiwit  of  swiug  anti  dincriMiiiiaiiiitr  (-olor,  and  that. 
(h^Tp  arp  more  color-liiiml  m*>ii  thnii  women.  The  writer 
ilonht«,  howovftr,  whethwr  thoHc  l)eliefs  aro  foitiuled  on  facta. 
At  least  a  carerully  arranged  and  rondiieted  experiineut  on 

[200  cbfldreD  (ft  nnmber  too  amall,  perhaps,  for  ac- 
nirato  jadKincuO  uliowod  practifally  no  nex  difrfrcii<*s  in 
rolor  viBioH.  In  the  pre.oent  experimeTit.  on  visnal  range  the 
date  ar«  cntin-lj  too  limitt^d  to  wnrrnnt  any  de^njte  con- 
clnaions  in  the  matter  of  sex,  bnt  the  figures  at  lenBt  do  not 

I  vbow  that  woman  jiossesfips  any  color  sii  pertority  over  man. 

'In  Tables  I  lo  IV.  wu  And  in  CIas:s  III.  dt-^iguated  ajliilts, 
wber«  there  were  three  male  and  three  female  observers,  ihat 
the  average  range  for  the  males  with  bhie  waa  47. 4°,  for  the, 

i  ffmalefl.  46. 7 ';  the  range  o(  yellow,  for  males,  46.3^  for  femalea 

144"  J  the  range  of  reil,  for  males,  27. 8^  for  females,  27.2';  the 

liwige  of  gr(H_-n,  for  iiialcfl,  35.&',    for  femnlcH,  26.6",    or  rrp- 

n^senting  the  average   rangf    of    all    colors   for    males    at 

the  Rvcrsge  range  for  females  woald  be  97%.     Also 

jla  CIu«s  I  (t'lP  seveu-year-olda),  whei-e  all  the  roiidi- 
tionB  were  eqnally  favorable  ta  lx>th  Kexeo,  we  tind  again  the 
malrTt  U-adiug  by  2%,  or  rcpi-eseutiug  the  average  range 
I      of    the    boys    for    all    cotors    as    100^.  the  average  range 

■  for  the  girlH  would  t>e  represented  by  9S%.  In  Classei;  U 
Hud  IV  we  find  the  coadition»  less  fuvonible.  for  in  each  of 
Btbese  classes  there  were  only  two  males  and  fonr  females. 
HSlMldes,  In  the  class  of  thirteen -year- olds,  whore  we  should 
Hcotpect,  if  anywhere,  to  see  a  difference,  the  average   age  of 

■  the  boyK  wan  nearly  a  year  leHs  than  tljat  of  the  girls,  and 
B  tbifl  of  iticelf  luuy  have  U^en  »itfU<rient  Ut  arcoimt  for  the  dif- 
B  tBraaee  in  the  rang*-  in  favor  of  the  girls.  Repi-esenting  the 
B  ftverage  range  of  the  boys  as  100^,  the  average  range  of  xh« 

girls  woald  be  103%.  In  Class  IV,  where  there  were  two  men 
and  fonr  women,  the  average  nuige  favored  Uie  men  by  only 
0.\%,  or  v^^Q  rcprcetentiQi;  the  average  i-ango  of  the  men  \ui 
100Q&,  the  average  range  of  the  women  would  be  09.9%. 

ThMe  Bgures,   so  far  as  they  yhow  anything,   show  that 
raan     poesessets    not    only  egnal  power    of    recognising  the 

»faQdBmental  colors,  hut  also  eqnal  retinal  siirfatw  sensitive 
to  color. 
Let  OS  now  turn  to  the  third  and  last  qaestion  :  What  in- 
Bnence  han  i^lor  education  on  the  extent  of  the  raugel  To 
tbeannwcr  of  (his  qiieHtion  tbe  writer  brint;s  the  rcsult.<<  of 
bis  oh««rv8tJons  on  twelve  different  individnals,  nix  of  whom 
were  aelected  from  students  of  tlic  univeraity  who  bad  bod 
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no  Special  training  in  colons,  and  nix  oth<>r9  ot  eqnal  ag* 
Mle^ed  from  the  i«tudont«  and  inctruotorit  ot  the  Art  Depart- 
tncnt  who  bod  bad  three  or  more  years  of  special  tr&ininf;  b 
color. 

Jn  seloc-tine  the  first  clnsg  tbo  author  rc]i«d  OQ  his  oim 
Judgment,  but  in  selocting  the  second  v\as9  be  relied,  prinri- 
pall}*  upou  tlie  jtiilgmeut  of  Prof.  Brown  of  tho  Art  Depart- 
ment, vho  bitueelf  kindly  submitted  to  tho  test,  &nd  co- 
dpavonnl  to  re<-omtDend  only  pi^rsoDS  who  showed  special 
talont  in  color  discrimination  and  in  color  harmoDj- 
Tbe  one  class  is  indicated  in  tlie  tnble«  as  "  Adults,  Class 
III,"  tho  other,  iw  "  Adults  traiued  in  color.  Class  IV." 

Perhaps  tbc  best  and  only  snrc  way  to  anawer  this  qn«etiOD 
would  Ih-  to  M-lei':t  a  ntimltcr  of  individuals  of  the  same  age 
and  of  e<iual  color  raug^c.  giving  to  half  of  tbem  three  or  (oar 
years  of  special  color  training,  vhile  the  others  were  educated 
along  other  lines,  witliout  particular  reference  to  color,  and 
then  take  the  color  rnn^s  aj^in  ami  compare.  Rut  in  Che 
alwcnro  of  data  gathrrtnl  undtrr  these  conditions,  the  present 
carefully  luaile  observations  are  of  interest. 

Taljle  I  shows  that  with  blue  the  raugea  for  both  the 
trained  and  the  uutraiucd  were  practically  the  same.  With 
yellow,  the  range  was  greater  for  those  iinlRiined  ;  whilewith 
red  there  was  a  decided  difference  in  favor  of  the  trained. 
The  raugc  for  green  wa.s  slightly  greater  In  those  untrained. 
Keprcscnting  these  in  percpnuigen  and  indiniting  the  range  of 
the  untrained  each  time  by  1009^,  wc  have  the  following 
results  :  The  average  range  for  blue  in  the  untrained.  100^, 
in  the  trained,  100.2%  ;  the  average  range  for  yellow  in  the 
UDlraincd,  100^,  in  the  trained,  07%  ;  the  average  range  lor 
n-d  in  the  untrained.  100^^.  for  the  trained,  115%  ;  the  aver- 
ago  range  for  green  in  the  untrained,  100%,  in  the  trained, 
97%.  It  the  average  range  for  all  colors  in  the  nutrained 
were  indicated  by  100^,  the  average  range  (or  thu  trained 
would  bel01.S%.  This  dlUcrence,  although  favoring  those 
trained  in  color,  falls  within  the  iudividiial  variations  ot  the 
same  class,  and  is  too  small  to  be  taken  into  account  In  tests 
of  Ibis  hind.  And  judging  both  from  the  flgnres  and  tJie 
many  inipresRions  received  during  Uie  lime  the  tests  were 
being  made,  tho  writer  is  forced  to  conclude  that  color  oda- 
cation,  as  generally  undcrstowl,  has  no  inflm-nrc  on  the  color 
range.  But  i»  not  this  conclusion  opposed  (o  the  one  reached 
in  answer  to  the  first  qaestion!  II  correctly  understood  it  is 
not.  Then*  an;  two  kiuds  of  color  education,  the  diret-l.  and 
the  indirect,  the  conscious  and  the  unconscious,  and  it  is  on 
the  indirect  and  uncoHKcioue  sort  of  education,  in  wfaicJi  all 
share  alike,  that  the  widening   of   the  color   field   depends. 
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at  (li^se  inci(3entftl  color  experieDcics  are  nowssary  to  the 
elopment  of  thp  raneo  is  shown  by  tlifl  Reneral  form  o(  the 
>]or  niiigo  itself.  On  the  meridians  wtitfh  thi'  riosu  unci  eye- 
0W3  shield  from  the  t-olor  impreasioriB,  the  rctiaa  is 
nsitivc  to  color  over  only  n  tew  degi'i!es  as  compared  with 
e  rest- 

We  mean  something  quite  different,  however,  when  wo 
ik  of  direct  folor  education.    When  an  individual  receives 
ilor  instractton  the  colored  ohjecis  are  not  bronEbt  to  play 
the  [reriphriy,  hut  on  a  nmall   ttpot   ut   the   centre  of  the 
and  h<>rc*all  color  education  or  training,  in  the  general 
acceptation  of  the  term,  takes  piace. 
Then;   in.    therefore,    uo    i-eiwou    (or  thinkluK   that   those 
ined  in  direct  color  vision  ought  to  see  farther  in  indirect 
ion  than  Uie  untrainnd. 

0(  other  pointa  of  Interest  in  this  coniparisoa  of  the  trained 
id  DDtruiued  may  be  meationed  tlie  marked  diCEerence  in  tho 
gK  for  red  in  favor  of  the  trained,  of  yellow  in  favor  of 
nntrainoil,  and  the  greater  variety  of  ehndea  seen  by 
trained,  as  well  an  the  greater  uncertainty  io  naming  the 
color.  What  color  training  really  does,  in  to  in- 
the  number  and  variety  of  the  color  tones  consciously 
Bcogoized,  but  it  docm  not  iucreunti  tht;  amount  of  retinal 
Dttico  sensitive  to  color,  and  the  greater  the  variety  of  color 
loDes  seen  by  an  individual,  the  less  accurate  he  becomes  in 
tuilng  the  luudautental  colors  by  iudir«cL  vision. 

Another  rather  int«reHting  fact  was  th«  not  unusual  occDr* 
leoee  of  small  color-blind  Kurfacos  in  eyes  otherwise 
ipparently  normal.  These  surfaces  varied  from  2^  to  10"  in 
traadth.  Bach  a  color-blind  area  cuu  be  seen  iu  the  Tablcfi 
Itelll,  by  referring  under  "Class  IV"  to  the  outer  upper 
•Mlqne  mej-idian  of  the  right  eye  of  "  F."  In  this  case  the 
tolor-hlind  area  woa  so  i^itiiat«d  &n  to  reduce  the  limit  of  vision 
M  ikiA  meridian  several  degrees  as  compared  with  the  other 
tj*-  The  i>en}iHtenc«  and  irregularity  of  these  spots  io  some 
lidiridnaln  was  quite  marked. 

A^n.  in  the  examination  o(  a  person  who  was  red-green 

tolor  blind,  there  were  found  small  unequal  areas  in  the  exoeo- 

retina  of  both  eyes  (near   the   normal  limit  for  red  and 

.)^  where  all  the  fiiudunieutal  colors  could    be   correctly 

__oi«hod. 

Itappears,  then  (to  sum  up),  1st,  that  children  cannot  see 

*>lors  a»  tar  in  indirect  vision  as  adult«,   but  as  compared 

*itb  adniti  they  show  a  greater  proportional  range  for  block 

M"!  •hit*'  than  for  color, 

lad.    Difl'Tcnofl  in  sex  seems  to  make  no  perceptable  dif- 

ttiacefn  the  extent  of  the  color  range. 
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VI. 

TlSTE  Dbeams. 

B  long  a  moot  qaestion,  to  what  extent  dreams  are 
Hd  by  peripheral  stiniulatioii,  and  bow  large  is  tho 
Qrod  iu  tlem  by  the  centrally  excited  idea.  There 
low  to  b«  a  prac'tirally  gtint^m!  ajjrwmeiit  in  the  vii^w 
>  field  of  baUucinatioB  most  be  miDimized  in  !aror  of 
Uinsioa.  The  influence  of  ext>ernal  stimnli  npon  the 
of  dreaming  Ib  probably  nnivcrsal.  Thus  the  Eigen- 
r  the  retina  hoA  been  called  upon  to  explain  the  pre- 
DOe  of  Uie  visual  dream  IdeaM  over  those  of  the  oihur 
I 

ma  of  all  kinds,  whether  iiertphorally  initiated  or 
y  initiated,  imply  the  preseneo  of  a  r«i-tain  trend  or 
tion  of  oonscioosness.  The  events  of  the  day  will 
!tthe  mind  Nupp*^''*'"  'i  eerUiiii  principal  dfrt-i*tionf«.* 
d  eeem  that  the  "snpKestion''  mnst  be  stronger  in  tlie 
!  dreamfi  which  are  mainly  or  exclnsively  centrally 
,  and  the  central  excitation  will  only  be  possible  where 
n  of  waking  thoaght  le  simply  coatinned  over,  alter 
r  lean  of  interruption,  into  the  dream  life.  Thcj»j/- 
r  Traitm  will,  thereforo,  naturally  l»e  the  rarer  type.' 
Benmtlon  following  from  an  ext4>nial  Impresaion  abal) 
asaociated  ideas  along  the  line  of  least  i-e»(Rtauce  itt 
matter  o(  course  ;  and  the  dctermininK  "suggestion" 
A  be  particularly  iutcusivc.  S«mewb«rc  Itetwetiu  thi-.'-e 

it,  rortewMWpCTi,  %&.  Ed.,  p.  3M  ;  Ph^.  Pa^h.,  *(h  Ed.,  n.  p. 
UM,   PHnc(plem,n,  p.  IIS.     Ladd,  UinJ.  N.  3.,  I,  pp.  SM  tf. 
Die  SchUif-  ttad  TratnnxutLhulr  <ler  rneiuoUichoi  SeWf  p-  213. 
,  tiiu  JOL-BKAI.,  Vj  p.  31P,     Ktc. 
!:»llrin».  1.  c,  pp.  331,  2.  Wundt,  Ph]/i.  ftjroh..  11,  p.  WO. 

•Q,  It  ta  probably  eeldom  found  "pure,"    cy.  Calkliu,  I.  c, 
4.    t  am  not  referring  in  tlie  prtuient  paper  to  dreamn 

by  drugs. 
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two  forms  will  come  tho  dr«»m»  whicli  roeult  Iron 
riU)n;<«t)on,  from  the  "will-'  to  dn>»in  or  not  todreamial 
jiartipnliir  maauer.*     nere  the  \'a]iduy  of  the  rolitioo  wBlI 
altO);clber  depeodcot  upon  ctrcntnstnni'CB. 

Most  of  oar  drcaminj;  i.s  in  tt-rms  of  vision.  ADditoi; 
dreuiua,  eflpecrlally  tliosc  Id  wbieb  the  auditory  Ideas 
vrrlml,  probably  staad  high  in  the  order  of  freqaeucy.  Toe 
dioams  Deem  to  lie  o(  rare  occorrence.  I  have  oer 
divamed  io  tonal  ideiui :  e.  g.,  the  Preinlied  ia  tbe  Meute 
ginaer.  But  I  have  no  record,  and  antosaggeetion  baa  taili 
to  induce  a  musical  dr«am.'  Dreams  bl  terms  of  tone 
appear  to  be  usnally  colored  by  cataneons  pleasore-pain 
generally  itain.^  Temgicraturc  ideati  iirc  not  uncommoiLl 
Dreaminff  in  terms  of  the  orgnnie  st^iiKiitions  is,  perba[ 
only  Hurpafisod  in  aniversality  by  risnal  dreaming.  We  baf 
drmmH  iorolvtog  the  respiratory  sensation  complex  (ftnflc 
tion,  flight,  eCc.)f  t^^  static  sense  (looking  or  lalliag  from) 
height,  t^tc),  sex,  ttensaLions  from  Atomacb  and  inte-stioMi 
from  the  bladder  (dreams  in  which  the  idea  of  vat«r  plays  * 
part),  aod  from  tlie  heart,  mascular  and  movement  con- 
plexett  (resi8tauce,  fatigue,  oto. ),  aud  so  ou.'^  Buch  dreams 
an  eabject  to  a  very  curious  objeetiUcatton,  which  usoallf 
takes  tlie  form  of  translation  into  sight  or  hearing.*  Of 
oonrse,  in  most  instances,  the  dream  ideas  of  the  less  frequent 
fieof^es  are  found  together  wil^b  tbe  more  common  risaal  or 
auditory  Ideas.  Tones  are  suog  by  Mome  person  seeo,  heat  ia 
sensed  amid  certain  ri-tnal  sunronndiogs,  etc. — Taste  and 
smelt  remain. 

Wundt  remarks  that  dream  hallacinations  of  taste  and 
smelt  occur  but  seldom.^  Que  reason  for  this  is,  probaUf. 
the  ditru-ulty  of  tattte  i-eproduction.  ''Memorial  imnges  of 
taste  impressions  are  complirjttions,  in  which  the  lasto  seo- 
sation  proper  i^  of  but  minimal  intensity.  It  can  bealtogetler 
replac^ed  by  morement  sensations,  for  the  r«ason  that  tbeae 
(correlates  of  movements  of  mimetic  expression)  diSer  lor 
diffcnint  tattle  MtiuuH.""  Bo,  too,  the  memorial  rcpresentatioD 
of  smell  is  composed  principally,  if  not  exclusively,  of  tht« 
disparate  factors  :  the  visual  image  of  the  odoriferoas  object, 
tbe  sensation  of  moremeot  in  the  noae  (inspiration),  and  tbe 

'Cf.  Nehion,  this  JornrcAL,  1.  p.  376. 

•WttU»«;hek.  V./.  i»f.«   H'lw,.  1892,  pp.283  ff.;  Wundt,  Vo 
rwn.  I.  c;  OaUciDs,  pp.  31S,  322. 
'Cf.,  e.  g.,  the  oas«ft  dted  by  Ladd^  Ptgchelogy,  IdM,  p.  412. 


by  Ladd,  i 
Qr.C«Udiis,p.3 
'.4ohern«r,  Dm  Ltben  dM  Iraum**,  p.  187. 


•In  o)]'  own  exp«riQDC«. 
*.4ohern«r.  Dm  Ltben  dM  *  ru..m 
'Wtmdt,  l*i».  ftireft.,  n,  p.  «3». 


'In  der  tUgdfeMfn. 
^Op.  rtt.,  p.  310. 


Vorte»HHffen,  p.  3SS. 
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jDch-t<?mp«Tatnre  complox  orc-asionecl  by  the  insplrptl  air. 

llie  samif  tinn*.  tiiis  weakness  ol  the  trne  memory  imaco 

itiihe«  no  vnlid  rcaKon  ngainst  tlie    crappiDg  up  of  the 

rioas  complex   idea   io  Uie  dream   Kt-ries.     Tti«t«-6iDell 

siODs  form  a  fairly  large  part  of  wakiug  ronfl«iou8  content ; 

A  the  aiCMOciative  nuggostiveneBS  of  smell  impresstoug  in 

ell  known. 

'Miss  Calkins'  foand  two  gnstatory  presentation  dreams  in 
}taIof  335  dreams;  ami  four  olfactory  and  no  ^istatory  re- 
station  tlreams  in  a  total  of  2^8  dreams.  Iiitli©  abstract  of 
>te58or  Murray'ii  paper,  -'Do  we  ever  dream  of  latitingl" 
Ihe  Proceedings  of  (he  Aineriran  FAtjaholntjicai  AsiO- 
tfioit''  there  Beema  to  be  a  confusion  btrtwmm  tlui  dasBiflca- 
of  tireatua  an  preventative  and  representative  (CalkluH) 
as  illusions  anij  hatlncinationB.  The  "representativo" 
tarns  include  both  illusion  and  halluciuatiou  idi'iui.  A 
i&  no  less  a  dream,  becau^u)  tJm  peripheral  sense  orffoo 
^BtiAialated  daring  sleep.  As  we  have  Keen,  '-n-heUier  the 
itml  cratl  ....  ran  Im>  exciu^d  by  disturbancea  In  tlie 
Bldj^boriDK  tracts  withont  any  peripheral  stinmlatioa"  is  a 
qoeHtion  which  may  be  answered  by  a  theoretitul  affirmative 
,  the  cam-  of  all  the  seaseK  ;  hut  it  in  very  doubtful  whether, 
vc  had  accurate  knowlcd^  of  tbo  conditions,  we  sboold 
find  illnflion  to  be  the  dream  material  in  practically  every 
ice;  visual,  auditory  or  what  not.  That  is,  it  does  not 
justifiable  to  sinf;le  out  the  taste  cenUir  an  not  centrally 
atAble,  Itfcauxe  it  ia  so  very  easily  excitable  peripherally  ; 
1  same  holds  of  vision  : —  but  there  ia  every  reawon  for  sap- 
ling that  the  end  organs  of  taste,  like  thottc  of  vision,  are 
aehow  conoerued  in  the  suggeHtion  and  formation  of  the 

ideo. 
>arinK  the  present  year  T  have  collected  five  good  oases  ol 
dreflming,   uo  one  of  which  is  that  of  a  preaentaCion 
(Calkins). 

On  the  evenin^H  of  Jiinimry  22,    2.3   aod  24  of  the 
It  year,  I  attempted  to  induce  taste  dreams  by  auto- 
ion.     Every  precaution  was  taken  to  avoid  the  occur* 
of    a    preaenlatiou    dream ;      the    mouth    thoroughly 
lod  oat,  etc.     Thei-e  was  no  iudiuestion.     The  finut  two 
|bt«  I  was  unHucx-eKKful ;  but  on  the  third  a  perfectly  good 
le  dream  occurred.  It  coatolaed  visual,  auditory  (speech), 
tile,  Diuscular  (movement  of  self  and  others),  temperature, 
rt.ive  (both    pleanunible  and  painful),  and  conative  ele- 
boflide  the  gustator>'.  The  taste  dreamed  o(  was  that  of 


: 


j:  c-.pp.  S10, 3S1. 

m  York,  IH»J,  pp.  20,  21. 
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SdiUmIi  Rchool  iiliim  rakr.    Al!  Ilw  elenwntii  of  njvrodiinioB 
wan  pr«ii4>iii ;  tU*^  vikuuI  anil  motor  id«a of  bmklnf; off  fnf^ 
nmiU  Iroiu  u  nlir*',   Ih^  lACtild  MTQUtionA  from  ihni  niii 
lillnfc  in  tbti  mouth,  Uubi  and  aroDUk     The  dream   bootioa 
l>fyoii(l  t))<^  Uut4*  pjut  of  It.    Jotted  down  Immediately 
wakiDK,  the  Uraam    n^rortl    rompriM<<d   :{00   to  SIM   wonli 
Tbn  draam  waa  of  the  mornlnir  clajw.*      It  wan.  bovrrf 
a  tni«  Hlcrtrping    (Ikuii,^      1   hud  arranftM   to   Ik  ai 
soaiowhat  rarllpr   IbaD  UNaa),   Id  order  to  pnsvmt  the 
fusion  of  tlo/.Um   Willi   Hlwp  propitr,  and  waa  on  tfap  mot 
iniC    of     January     M     arouoMi     from     Booad    Nlee|>. 
wukltig,    I    had    the   normal    luilira   taate   Id    thr  tuont 
wliich  uppMrad  on  r«-taatliip  to  bn  pcrfeetJj  fr«c  from  fo 
fnifrnicntM.     The  luuiociutlrc  ooiiDi-rfJous  brtween  tb«*ili 
and  uvtuila  of  tlic  w»kin{;  llfn    were  traceable  with    rail 
exceptional  «>mplot«neM.    TblB  may  have  bt«a  doe,  in 
at.  Iiiut.  to  tho  Tact  of  aatoanggmtion. 

2.  Th"  wtroud  iniitaiiea  appear*  alao  to  Itfloog  to  the  H 
o(  MatcK<'it<'d  drrama.  It  was  mx>rd<fd  by  tbr  R>*v.  A.  !'• 
Alfntl.  Mv.,  who  hud  Been  a  noll<^v  of  VrvtfHM>r  ^lurnir^ 
paper  In  tht^  i'hUonophiral  Jtcvicir,  and  "reiiolved  to 
loriuioii|wrtunity  of  vcrifyinc"  Lheopciirrfiiwof  t«rt»di 
ing  In  IiIm  own  nxp4>ri<'n(-n.  The  dmim  took  place  to 
Dlght  ol  F<ib.  IS,  IfiM.  The  moutb  wan  cli^an.  Thmr 
pniiapa,  n  very  Blight  IndlgcBtlon.  Thu  draam  oontati 
vtAtml,  cucttle,  muBculur  (movi>[iif>nt  o(  aelf),  aflectlre  (bot 
plooHurubU*  and  painfol)  and  conaLlTe  elemeoEs,  bandn  tht 
KUHtntory.  The  taste  dnmnii-al  of  waw  that  of  fr«sb  Blisw- 
berries;  two  Bood,  DD(^  ov<r  ripe.  K«prodDCitfve  deoMOtt 
prcBent  vera:  pirklnx  of  Ibe  fmlt  und  placing  It  Id  Uw 
moDth,  tOHte  (pUiiAant  and  uop1ea«aut)  and  aroma,  two  afU 
ot  hwhUowIiik  and  (f)  ooeof  xpittUiK  out.  Thp  dream  too- 
tiuued  alter  tho  laato  pan  of  it.  The*  tott«ro(  conimnninttioo 
eODtoins  950  to  400  wordn.  Tho  diya-m  wsb  of  the  oi^rlit 
oIbbb.  On  waktni;,  the  taste  In  the  mouth  wum.  )KTbai>>. 
not  iiuit«  normal;  UiiH,  tike  the  pr«Menre  of  i>li;;)i(  indijcrs' 
tion,  Ih  doubtful.  The  asttot-inllve  i-ifiincctionfi  lictwecal 
dreiun  and  eronta  of  (he  wakinn  life  wah*  tnwf^tdr  with 
ooiwldemblo  eompletfnf<»>fi. 

It  doL-H  not   voem  DiwttiMu-y    to   trnoitcribu   Llif  rrmaini 
llirep  dteumn  Id  d«>liill.     I-!ai'h  drmm  Itt  rrportml  by  a 
ent  ottHt-rver;  and  1  have  every  rvuBOn  to  brieve  the  ra| 
trnBtwortiiy.      Xo  one  o(  the  three  was  aotosiigfeatcd. 


'Nolaoii,  p.  SM. 
•OalkltM,  p.  SIB. 
ItBlaon,  p.  3A3. 
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ThoM  fiTaare  all ''representativt-'' ilmamii ;  and  wUli  the 
PMHible  excftpUon  of  two,  as  ''hallucinatory"  as  dreams  can 
•well  be.  If  the  evidence  be  still  regarded  as  nnconvinciog. 
1  woald  propose  tbat  irlal  b«  made  of  autotiUgf^eKrioii.  This 
Cfta,  ol  coarse,  be  done  withoat  any  laps«  ioLo  tbat  form  of 
flic  "p^yrhologist's  fallacy,"'  against  which  Professor 
Knrray  caiiliona  dream  obserpoi's.  ■ 

F'*ft«crip<.  Since  the  alwve  pap^r  was  aent  in  to  the  Edi- 
tor. S^pt.  U,  I  have  rvci^ivtfd  awiountM  o(  thnw  morw  taste 
dr«wns  :  t:wo  from  new  obsprverg.  No  one  of  them  was  Bug- 
gwitfMi,  Sinrt'  that  (lat*-.  also,  thrrr  has  appeare*!  Prafessor 
Bihot*<t  article,  Recherchex  mir  la  Afemotre  affeelive  (Rfw. 
phiL,  Uct.,  1894),  which  confirins  macy  of  my  argnuients. 

vn. 

Ox  THE  Quantitative  Detebicisation  of  an  Opttoal 

Illusion. 

(i'iontinued.) 


By  R.  Watakabb,  Ph.  D. 


page  418  of  the  corrent  volome  of  this  Journal,  Mr. 

Cnoi  writes,  apropos  of  the  ilntfil-lint"  and  point.-ilistance 

laoion,  as  follows  :  '*  Binoeiilar  bisection  of  horizontal  dig- 

icett  is  not  snbject  to  any  constant  error;  hinocniar  bisec- 

sn  of  verlicald  id  ttuUjwl   («   the  (^rnstant  error  of  over- 

imation  of  the  npper  part  of  the  field  of  vi*ion.      We 

bonld,  therefore,  expexit  to  finil  the  m.  v.  of  our  vfrtical  A's 

:4>r  than  that  of  our  horlxontal.      Tho  ro&ults   [do  not 

ty  this  expectation]      ....      This  is  cnrioa^.      We 

anable  tA  offer  any  (explanation  of  thn  result." 

Fnrthi^r  experiments  npon  the  illnsion  in  qar»ition   were 

ide,  in  the  hope  of  eluriilatinp  this  diiSciiIt>-.      Krery  pre- 

ition  that  could  be  thought  of  was  taken  to  eoBore  aocunicy 

.  avoid  the  intrasion  of  complicating  factors.     Mr.  Knox' 

iments  were  exactly  r«-iM»t4xl,  with  a  singlu  modification. 

»reai!.  on  his  cards,  tho  point-distanoe  was  constant,  and 

doned-line  variable,  on  onr  own  the  reverse  wan  the  case. 

ftisiai^ned  that  it  thix  alti^raliou  In  tho  nature  o(  stimulus 

m  abont  any  alteration  in  judgment,   the  latter  would 

of  KTich  a  kind  as  to  l»e  readily  dct<irmin)ilile    for  itself; 

and  that  this  determinntion.  itself  an  intereKting  stile  issuo, 

wonM  not  interfere  with  the  i-ealizatiou  of  the  main  object  of 

,Uie  new  experiments.    On  the  other  baud,  tho  stimulus  alCera- 

P.21. 
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larJt*.'     (1)  The  illusion  hoWK  for  (>very  otwerver. 

Vertical  A's  arc  larger  than  horizontal,  id  thcBc  tvalre 
parisoiM,  to  BIX  raspf^ ;  tamnller  in   aix.     Bat  in  none  of 
conttsryeaseedoestboililftireuoeof  the  two  A'A^moDot 
half    u   mm.      (DiSerencrea   are:     Tuble   1—0.46,    0.36; 
III— <».25,  0.:U,  0.15,  U.L2.)       Moreover,  foiirot  tbem 
from  the  least  practised  reagent,  li.,  who  bcf;aa  with 
_  izontal    jndgments.     Mr.    Knox'     conclnsion   under   tfala 
baid  in,  tb»r<rfore,  ranllrmed  by  our  nwultn. 

(3)  The  nuUD  object  o(  the  pntswit  invtwlisation  hiiM  Iwn 
KumI  alx»*'<>.  I>0  we  find  ary  light  thrown  npon  the  ctntter 
by  the  present  fiRureaf     We  have  : 

Table  I.  r  0.  -  2  (.79,  .63  ;  .97.  .93),  w  2  (1.73,  0.86 ; 
•to.  .68). 

T^bl*  n.  r  0,  -=  4  (.76,  .71 ;  .67.  .66  ;  .78,  .78  ;  .92,  .87), 
irft. 

TaM«nL  r  2  (1.17,  1.32;  1.29,  1.40),  —2  (1.46,  t.42; 
1.43.  1.39).  wO. 

Id  all,  r  2.  w  2,  —  fi.  Mr.  Knox  obtained  r  6,  w  7.  —7  ; 
Or,  if  bU  Tabic  I  be  incladt^,  r  8,  w  8,  —  8.  UaBBlng.  Iher«- 
lore,  we  get  r  10,  if  10,  =  16.  We  do  not  Insist  upon  the 
»biu)laterelationit  of  tliene  dj^urett, — npnrt  from  the  fael  that 
laaMi&g,  even  in  two  such  eompanihli;  (iiHefi  a»  the»{-,  Ik 
psjTchologicatly  aojastlfiable.     Nor  do  we  tail  to  DOt«  that  of 

■Smpp.  4UII. 
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onr  own  —  8,  six  hsv«  what  trnilcnrj  to  tIif!F(>r  they  do  hftva 
in  die  directioD  ol  tp  ;  of  Mr.  Knox'  --  8,  Hevi^n  bave  Hseht 
toodency.  Bat  we  feelsafe  in  rormi}latiiigtbefoUowiitg|in)pa' 
ailion :  so  far  <u  Mr.  Knox'  and  our  own  exp^^-imeTtls  a- 
trnit,  there  M  strong  evident  that,  in  praienee  of  th«  dotted- 
tine  and  point- distance  itittjiion,  thv  iUtinon  of  over-ei^imaiion 
of  the  ttpper  half  of  the  afield  of  vision  digappfam  ;  the  evi- 
dence boing  coochod  in  t^rniR  6t  the  m.  v.  in  vertical  and  bor 
lODtal qoaotttativu  deteroiiuatioutt  of  the  forniHr  illnsioo.  Wc 
niviiot  at  ppoient  pn'imn-d  ti»  nmrff^'Sl  any  pxplanatioa  of  this 
fart.  The  fact  itwell  lioMs,  whrtluT  wf  t-mptoy  the  nx^lhod 
with  knowledge  or  the  method  without  IcDOwledge.  ind 
vlK'tlier  the  reagent  l>e  pra«ti»t4t  or  comparatively  unpractised 
in  Atigrnmana  uxpcrimeuts. 

(4)    Th«  values  of-^are: 


A.  A.  tV-A.  tV-     y^rl.  i  T^r,  ,'f.  A.  sVtV- 
■   rftji  ri~A»  Ar-roi  Tvvj'      Vert,  z    ^,  A^A- 


I.     Har.  : 
It.     tior. 

A-A.  iS- 

in.     ffor. :  A.  T»f,  -A-tV'  A-A-    yert. :  A.  t^,-(V-  A-A- 

iV-A. 

^a^  Table  1  is  taken  from  the  satoe  reap^eut  as  Mr.  Knox' 
Ta>>le  III.  The  vftln««  of  it6  liminaare  probably  vitiated  (or 
thf  n-a-sou  alleged  on  psge  419.  (b)  Tahlp  11  is  taken  front 
thf  over-pmvtfBed  roi^iptit /'.  (See  page  419.)  Hei«,  as  is 
Mr.  Knox'  T*Me  IV,  thft  vertical  A'a  hnre  Boflured  mncli 
loss  by  practice  than  have  the  horizontal.  fcj  Table 
III,  (roni  a  prevlounly  anprartiKed  reagent,  confirms  llr. 
Knox*  ^euoml  formula  (p.  419)  n  (;oo(l  deal  better  than  hb 
own  Table  F.  from  a  similiir  reagent,  doev.  (dj  The  valae- 
lei^r>it«tHfl  of  C  —  40  mm.  is  indi^atvd  by  Table  III.  Wn  should 
not  ■■xi)ect  to  find  evideace  of  it  in  tht-  other  two  tables.  It 
le,  pi'Hiiips,  hiinUy  DtM^Hsary  lo  make  tJie  explicit  stateracat 
that  thrt=e  .iiipplemeiitury  cxiKTimuota  were  not  at  all  ex- 
pected to  throw  light  on  the  magnitude  of-—.    The  two  ira- 

gvnt'i  A',  and  K  wet  e  wholly  uofiuttable  for  such  a  porpoee- 
Uit  the  other  hand,  the  reasons  that  disqualify  them  for  tkat 
lnv<"«ti{pition  do  not  come  into  account  for  the  main  iesoB, 
discussed  under  (3).  And  it  is,  at  least,  satisfactory  to  aoM 
that  there  is  nothing  in  the  fr;ictions  which  makt^t  agalnsl 
Hr.  Knox'    coitclu^ions.      ThuH,  TabU^H  I  and  II  alike  make 

the  vertical  t^greoter,  on  the  average,  than  the  horizontal; 
and  the  variation  from  this  rule,  in  Table  III,  is  so  slight  as 
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readily  explicable  i[i   tcruiH  of  the  ottler  of  special 
tioc  (r/.  Table  I,  p.  419).  (c)  Did  the  leversal  of  the  V  and 
fj  as  compared  with  those  of  Mr.  Knox'  invenligBtlon,   in- 
>eooe  the  proi-ewg  of  judgmentT     (J)     The  opinion    of  the 
ents  A',  and  P.  was  to  the  effect  that  it  <li<]    not>.     (ii) 
w«  rompBiv  the  fractioiiti  obtiiined  by  the  old   and  new 
nethode,  vc  Snd  that  those  of  the  latter  case  are  : 
Table  I.     Bar. :  <  <  <>  ;  Vert.  :<<><, 
_Table  II.     Jlor.  :  much  <=-<<;  Vert. :  <  jnat  <^  — , 
ipared  with  those  of  the  former.     This  ffeneral  l«flaen- 
to  have  been  expected,  other  thiugs  equal,   from  the 
of  practicfl.    Had  the  interehwige  of  C  and  V  had 
ly  inflaence,  it  wonld,  we  think,  havelxwn  one  inopponition 
this  tendency  to  lessen.     For  a  pi-ion,   if  there  is   any 
iMtion  of  i-clative  ea-«e  or  diflicnity.  it  should  be  easier  to 
timat*  when  the  dotted  linn  vark'R  (Mr.  Kuox' procedure) 
ian  when  the  point  diBtance  is  the  vnriable  (our  own).     In 
le  former  case,  an  extension  difference  CArries  with  it  a  quality 
liflfWDw.  H  greater  or  less    luimbor  of  dots:  while,  when 
le  extension  of  the  point-distance  alters,    no    qiialilatiTO 
change  is  involved.     The  fact  thiU.  the  pracLie(^IeH.seuiof;  of 
^jiie  fractions  is  so  little  count«ractccl,  thentfore,  in  onr  reanlts, 
■Kods  to  conlirm  the  verdict  of  introepectioD.      (til)     Morft- 
^ttver.  the  horizontal  figui-es  of  Table  III  show,  as  has  tieen 
IK>tnte<l  out,  a  very  good  agreement  with  Mr,  Knox'  formnla. 
^hi  the  whole,  then,  wc  wunld  annwrr  the  qiit-t^tion   of  this 
^^BragTaph  in  the   negative,     (f)     Since   the  appearance  of 
Mr.  Knox'  paper,  there  has  been  published  in  the  Zeiffchi: 
f.  Psifch.  u.  Phifsiol.  d.  Sinnc/iorfi..  an  attempt  at  a  quantita- 
tive treatment  of  another  optical  illnsion — that  of  the   arrow 
and  feather  /F.  Aiierl/ac/i :  Erkidrunr}  tier  limniaaoiKhen 
ti^chfu  TaiUchuit'j,  Vol.  VU,  pp.  152  fit.).     The  numerical 
tults  (p.  159)  are  not  comparable  wlththo^egivenintbotwo 
it  papers;  the  point  iuveatignted  being  not  the   quaotj- 
tive  variation  of   the   illn.sion    with    variation   of  alisolut« 
;;nitn<le  of  lino?  or  distances,  but  its  increase  with  increas- 
igth  of  the  limbs  of   the  limiting  right  angles.       But 
ion  may  be  called  to  certain  renmrka  of  the   writor'8, 
IK  upon  the  gvui-ral  qiieKtion.     (i)     The  illusion  varies 
1th  the  vUual  habUs  of  the  reagent  (p.  I5fi).     We  have  had 
ao  opportanity  of  testiog  this,  in  Auerbach's  vay.     But  the 
^ftatement  receives   indiivrt    confirmation    from    Mr.    Knox' 
BonclDHions,  p.  410  of  this  Jocbnal.     (II)      Increased  eon* 
^entmtion  of  vision  and  urtcntion  diminishes  the  illusion 
(p.  16fi).     This  holds  of  tlt«>  arrow  hiMd  and  feather  lUusioa, 
lor  the  explanation  of  whicli  the  iittinence  of  indirect  vi!<ion 
la  called  into  account,  to  a  >:i¥ater  e\t«nt  than  tor  onr  own* 
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A  eoapaziBoa  al  tlu)  ■palial  faaetionJiig  af  Ae 
aad  TiBul    auulliilitias  aaM  alvajrs  peamai  as  espeeiil' 

paydKiplifBical  tntenaL    Tbe  sCodyof  aaautiaiuil  inteaaitufl 
mlminahv  in  Weber's  Lav  ;  that  of  Miisatlooal  qaallly  tradfl 
to  a  vboI«  Domber  ol  alternative  p«ycliopby^icaI  tbeoriea; 
tba  detenaiaatfam  of  the  temporal  attribateA  of  aenaaUoo  is  ■ 
mm  Mwani  of  apptoadiiiy  tbe  probinas  of  the  so-called  tine- , 
aenae  :  that  of  H«  spatial  attribales.  tbe  first  step  towards  a^ 
paychologiral  Npace  ooaitnwtion.     Bat,  wb«r«!as  ertxj  aeoas- 
ti<m  la  poanwaed  of  daiation,  qaaliiy.aod  (nrithtJieezceptJaa 
of  the  Tiaaal  aeries)  inteositTi  a  space  attribute  attaches  ex- 
dosively  to  the  fteiiimtlonii  of  sight  and  presaare.     This  laol, 
vbfeh  R<»etaH  at  fin^t  sigbt  to  simplify  the  space  problem,  ia 
rvalily  n.-n(l(;ra  that  problem  ana'tiittlly  tlifficall  of  solalioa. 

Opinioim  difii-r  vtry  videly  as  n^anls  the  sensatioQiil 
factor  ia  psycbolofclcal  space,  as  reRartl^  the  inteiactioa  of  ey« 
aad  dcio  Id  its  roDatruction,  and  us  rc^rds  the  artribotes 
and  aapeeta  of  the  cataneoaa  tu^nsihility  itself.  It  may.  tbete- 
fori!,  be  wi'll  to  give  here,  at  the  outaot,  u  brief  credo,  no* 
with  any  iiilvution  of  dojrniatizing,  but  merely  with  a  view  to 
clearneKH  iitid  iiiti;tlt);ibility. 

We  believe,  then,  that  the  development  of  the  eye,  an  a 
apaoo  orgao,  far  oatran  thai  of  the  xlcin.  That  taotaal  M|ua> 
was,  accordingly,  bnilt  np  nnderthc  inHauioeof,  aad  remains 
almonl  fnTariably  Hubjeet  to  that  of  viaioo.  Nevcrtlielcstt, 
thttt  (hero  are  two  psycholoi^ioal  spacer,  uad  not  one  Kpoca 
We  consider,  fDrther,  that  tbe  mechanical  cutaDooos  aeosl 
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bility  has  (pac^  Desfioir)  only  one  quality,  Chat  of  pressure. 
That  tlio  culaDL'otiH  loral  Mi^oiAtiire  in  pliyHioloKiml  only. 
alUioiigh  the  retinnl — as  is  inOirnt«Ml  by  many  fnrt«  which 
cannot  hore  bo  adduced — ia  psycboloeical.  And  thnt  in  its 
ordiDiiry  fiiDctloning,  the  skiu  cooperutos  with  the  three 
dM!pf-r  lyinf;  RenHthiiilif>b),  th«  t4>ndition»  (with  il»  (juality  of 
ftlTttin),  thfi  arti<;ul!»r  (wilh  its  quality  ol  iinMiKiire,  mid  pos- 
sibly witli  its  own  local  signature),  and  the  mnscnlav  (with 
itB  peculiar  quality  vrliicli  only  Iwcoiues  scrionsly  involved  in 
fatigue  or  exhanslion).  Finally,  we  ascribe  to  the  cutaneous 
and  vlnuul  KeuNalion  an  nttrihntn  of  BxtMnKioo,  wliicb  we 
rejrard  as  coordinate  with  intensity,  quality  and  dnratioD, 
and  which  is  by  no  means  to  be  confused  with  the  *'bignei*»" 
or  "iiiHSftivencsa''  predicate  of  one  school  of  nalivlstie 
psychologists. 

Aftt-r  tbiR  prcra(rc  we  may  approach  tho  npecial  problem 
which  biwls  this  paper.  Almost  iinexceptioiially,  the  eye 
r^ai'de  a  filled  f  pare  hh  greater  than  aa  empty  space  object- 
ively e(|nal  to  it.  What  is  the  atliiude  of  the  skin  to  Buoh 
spacesi  ft  haH  recently  been  maintained  that  pressure  pfun 
niOTerncut  (unctiona,  in  this  rcganl,  a«  dors  the  eye.'  But 
one  of  the  explanations  proponnded  tor  the  risnal  illasion  is 
ctiDched  in  terms  of  movement :  it  being  argned  that  though 
the  rcHtirg  eye  is  also  subject  to  the  error,  it  is  only  so  sub- 
ject because,  at  some  time  or  another,  it  has  moved.  The 
arjrnmcnt  is  panillclcd  by  many  others  of  the  chapter  of  |wy- 
chologj  which  deyls  with  viatiul  perceptlou.  and  need  not  l)e 
farther  commentM  on.  Now,  it  tlie  resting  skin  (git  reHta 
vrrlto! J  were  deluded  c(iually  with  the  moving:,  then,  although 
visnalir-ation  might  l>e  called  in  to  explain  the  fact,  we  shoold 
etUl  be  in  presence  of  a  phenomenon  telling  with  more  or  less 
of  force  against  the  movement  theorj'.  If,  however,  the  resting 
skin,  in  Kpit»  of  viKualiKiitfon,  and  in  spite  of  ito  owu  con- 
stant nu>vemciit  in  the  puKt,  nhuuld  prove  to  bo  not  deluded, 
the  movement  theory  is  so  (ar  siipporieil.  Should  the  illusion 
be  actually  rL>verH(*d,  we  must  look  for  the  conditions  of  siieh 
reversal  in  the  special  psycho  phy  si  en  of  the  organ. 

The  problem,  then,  resolves 'iti«elt  into  that  of  obtaiulug 
comparative  space  judgmentB  from  the  resting  skin.  If  the 
akin,  ami  the  skin  only,  is  to  be  appealed  to,  stimulation 
roast  be  lludnal.  In  thin  ca«e,  however,  judgment  will  he 
uncertain,  and  comparison  difficult.  Blncc  in  ordinary  life 
the  statif: functioning  otthc  .skin  Ik  almo.sMuvariably  correlated 
with  a  similar  funeliouing  of  the  deeper  lying  sersibilitieH — 
since,   t.   e.,   normal   stimulation   is  almost   alwayA  tiupra- 
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llminal— it  fuy«m.*t  nM-dlean  to  make  an  attempt  to  ellnliuM 
the  laUcr.  Thf  prohlpiii  ran  \te  «otvt^.  with  «5<jaal  accurwj. 
and  witli  nitioh  pn^tir  raotlit;,  by  the  applicalioQ  of  n 
ordiaary  iestlie«iotii**lri''iil  prfswure. 

Our  experinifnlH,  wbicli  (nil  into  two  groaps,  vera  catritd 
oat  in  the  months  July  to  Septetnlwr  of  thecarrent  year,  opon 
fierPB  Biilqft^ :  Miss  Bowman  (B.'i,  MIks  HonL  (//.),  Mre- 
01iv»r  (O.),  Mm.  Til4'hener  (7*.),  ajid  Prolessors  Hammand 
(//(!.).  Oliver  (Oi.).  and  Titchener  (Tt.)-  The  part  ol  At 
cuiancous  surfuc*'  workwl  upon  was  the  »V\n  of  tlie  inlmul 
»Sdf  of  tlifwriHt  and  [orrarm,  l»e;;inning  from  a  point  on  the 
nimlinii  lini^  lying  1  cm.  from  thf  transverse  wrinkles  at  the 
JiiDriioii  of  the  wrist  and  palm.  All  exx^^rinients  were  takea 
in  th^'  lon^tudiual  diiwlioii.  up  Ibe  arm,  and  only  the  medfw 
aarfaci!  wua  tttimulutMl.  Xo  experiiueatal  aeHoit  cxocedfd 
thirty  minateK  in  diiration:tlie  time  adhered  to,  with  botreiy 
few  cxceptioi]0,  beinf;  twenty  oilnntM. 

Sbbibb  I. 

ApparatUH  -  Oar  nppnratQfi  coDsistCKl  of  nine  oblonff  pi«eM 
of  liclit  wood,  in  wicb  of  which  vsm  fixo<I  a  di^finite  nnmber  Of 
points  of  bard  rubber,  I  cm.  Iohh,  turned  at  the  eitremitj' 
to  a  diameter  of  I  mm.  {m.ide  by  0.  Krille,  Leiprig). 
Tliv  difllance  between  tlie  extreme  points  wan  ron^Uiat  at  M 
mm. ;  that  betwf^>n  point  and  point,  in  the  completely  "Qlled' 
line,  S  mm., — this  line  containing:  nine  points.  The  blodu 
were  used  aa  tetithealometers,  constancy  of  precsiare  harioc 
to  Iw  lt>am(>d  t>y  experience.  So  far  na  we  know,  this  is  the 
ca»«  with  all  inwthfasiometerB,  with  the  exception  of  those  #( 
Jastrow  and  Washburn  (Ibis  Joubkal.  p.  422.)  The  writer 
Of  the  present  paper  waa  the  only  experimenter  throaj^ont. 
In  thf  Hubjoirifd  wInMnr  we  ylvt!  a  jibiii  of  the  varlouK  blocke: 
tht  first  verticil  column  t^'llinp  the  niimt»*>r  ol  points  io  ibr 
blorli  (which  number  we  nhall  use,  in  what  follow^,  to  dt»\g 
naie  the  block  itself),  and  the  dots  to  the  right  showing  tbf 
arrangement  ol  the«w  points. 
S 
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Method. — W(r  imagined,  nt  tho  otitoot  of  the  invostigation, 
that  a  very  large  number  ol  experiments  would  bo  needed,  if 
'  uy  satisfactory  reeult  was  to  be  obtained.  We  tlierefoi-e 
employed  a  mcydlfication  of  tbe  method  of  riglil  aud  wrong 
oa84>-8.  In8t(^  of  biking  too  little- different  stimnli.  ns  that 
lod  nHiainw.  wc  proposed  to  compare  eacJi  block  with 
other  block,  re<^onling  the  judgments  as  r,  ";  =»  and  t 
^beiDg  used  on  the  optical  analogy,  when  tlie  cuuiueoun 
fademcnt  made  a  iillcd  larger  than  an  objcctivdy  e<|ii!il 
emply  spuce] ;  while,  to  avoid  KiuM/dluiiff,  ve  did  not  eou- 
fine  oiirivclvi-s  to  one  pair  of  blocks  in  tach  Hcries  of  experi- 
nieols,  bat  iotermixeil  the  compariHons  at  random.  Dut  IJie 
QDifortnity  ol  which  we  were  in  HWireh  made  it4  appeamiieo 
M  quickly,  decidedly  and  unmiataUahly,  that  this  original  plaa 
was  not  carried  oat.  We  tiave.  conswiiiently,  only  a  rela- 
tjvely  small  nnmber  of  experiments  taken  by  this  aicthod, 
and  Lhoee  we  propose  to  submit  in  detail. 

In  the  following  Table  the  first  {■ohiuin  given  tbe  hlooka- 
comiMired,  the  nitiul)era  (os  Btnt*d  alwvo)  nigaifyingtlip  num- 
ber of  points  in  e.-u^h  block  ;  whiles  in  Chf^ others,  each  of  which 
is  accredited  to  a  diffort:Ql  reagent,  the  ttigns  (  >  or  <  ) 
giT«s  the  jadgiuent  of  relation  recorded  A'  times  out  of  n  ex- 
perimentN.  Thus,  "2 :  3  >  4  6"  mean«  that  the  two-point 
distance  waa  judged  greater  than  the  three-point  distance  fooir 
times  out  of  six  eipRriments,  by  tlif  particular  reagent.  Of 
the  seven  Bobjecta,  one  only,  (T?'.)  had  had  general  as  well  as 
special  practice.  Uis  results,  although  not  iiuiitcron»,  are 
the  most  reliable.  The  other  nix  reagenU  were  specially 
practiced  for  the  purposes  of  this  investigation.  It  should 
be  slated  lliat  dnring  the  fir^t  half  (approximately)  of  theite 
experimciils,  the  application  of  ihe  second  stimulus  was  not 
U>  the  exact  part  of  the  skin  stimulated  hy  the  GrKt,  but  to  a 
line  jiint  alongKide  of  it ;  during  the  neeond  half  the  saccessive 
applications  were  made  at  precisely  the  same  place.  Abso- 
Intely  no  difference  in  reaalt  could  be  discovered ;  and  irradi- 
ation makes  this  intelligible.  Both  »vts  of  experiments  have, 
ihcrefore,    been   drawn  opon   in  the   composition  of   the 

Table. 

Jiewarkji. — (L)  We  notice  at  once  that,  for  the  i-esting 
Aln,  a  filled  diit/ance  in,  on  the  avei-age,  ahorter  than  an 
emptt^  aistatire  olfjecfitfli/  ef/ual  to  t'l.  Thin  hotdi«  for  every 
nageot.  lo  the  earlier  st»eee  of  practice,  when  visualisation 
«•■  especially  insistent,  then^  oocarred  sporadic  cases  to  the 
wmtrary  effect :  the  filled  distaneo  appeai-ed  longer.  Bnt 
ladi  cases  disappeared  as  practice  prDgre8se<l  ;  and  intro- 
■pectioo  referred  them  very  definitely  to  the  Infiueuce  of  the 
fisoal  idea. 
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(2)  There  nre  a  ivm  ezceptioas  to  this  rale.  To  ander 
sUnd  them  wo  inu»it  ask  tiX.  once — taking  Uie  ooaflrmatoiy 
evitlftnce  of  Series  II  for  grAntwl — for  th«  rroAon  of  thr 
reivmal  of  the.  itluxion,  in  its  transterpnce  from  opties  to 
Iinplirs.  Tbat  reason  is  given  in  t«rms  of  introspection 
by  the  reagents.  All  alike  osfiertcd  that  the  points  in  tfae 
flilecl  line  were  souseel  as  "  bnnohcil  "  or  "  prowcled  "  to- 
fcuthcr.  The  space  l>etween  two  points  oon  l>c  fairly  accnr 
ately  apprehended — we  are  not  Bpeaking,  of  course,  of 
objective  accnracy — )nit  a  Kpam  which  ia  more  or  Ices  fUIod 
"  shrinks*'  together,  and  may  be  reduced  to  what  arc  coni- 
jwiratively  very  small  proportions.  DonlitlcNs,  for  the 
niujority  of  the  eubjectn,  the  first  judgment  was  more  in- 
fluenced by  viKuuliauttioD  than  was  the  second.      Bat    this  is 
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fto  error  common  to  almost  all  cutaneoiiH  cxperimente.  And, 
though  it  may  have  aidt^l  tJie  reversal  of  the  illusion,  it 
oertalnly  could  not  Lave  produced  it.     Moi*over,  the  reagent 

17V.  has  l>eeu  able,  by  practice,  pretty  couiplelely  to  separate 
the  viitual  from  the  c-utuaeotis  judgment, '  and  thu  reversed 
jUnsion  holds  qiiito  Htron^ly  in  bis  ease.  The  "bnnching" 
4r  "crowding"  is  psychophysical  1y  explicable  io  U-rms  o( 
irradiation. 
(3)  Now  for  the  exceptions.  (o)  2  <  4a  for  Hm. 
RofKrcncc  to  the  nchprnt-  will  tthow  that  4fi  may  lie  n-Eardcd 
as  an  open  line,  doubly  bounded  at  either  extremity.  This 
double  bounding  would  make  the  point  impressions  especially 
iDtenslve.  Kow  it  proved  to  be  a  cousiant  error  In  these  ex- 
periments— one  whic^h  evideniNHl  itself  in  the  prartioe  series, 
in  which  cxi>erimeuber  wait  being  educated  as  well  at)  ox- 
peri  ment«e— that  incj-easerf   intensity  of  pressure  meant  a 

>judifi/tent  nf  increased  lentfth  of  line.  we  did  not  attempt 
any  quantilutive  evaluation  of  tbis  error ;  tbo  error  iUtelf  was 
eliminattMl  by  the  aeqniHitiou  of  faciliry  and  accuracy  iu  the 
handling  of  the  blocks.  But  wc  suggest  that  the  error,  in  a 
luodiQetl  form,  may  account  for  these  exceptional  judgiueats. 
(A)  S  <  4a  for  Ha.,  H.  and  T.  This  la,  atiiiii,  easily  ao- 
■  counted  for.  8  is  a  tilled  line ;  4a  may  be  8CDH«d  aa  a  doubly 
'  boDnde<l  open  line.  When  this  is  the  caae,  the  judgment  < 
wUl  follow,  in  terms  of  the  cutaneous  illUHfon.  (c)  4tt  <  8 
tor  ffa.  This  we  can  only  explain  by  supposing  that  the 
dots  in  the  middle  of  6  were  crowded  together  in  NcnKation, 
the  terminal  points  being  tbns  left  free,  (rf)  4a  <  8  for  jB. 
AgaJn.  we  have  possibly  a  similar  explanation.  The  two  4'a 
of  8  are  crowded,  leuvlug  the  centre  upac-e  free;  4a  la 
more  irregularly  filled  for  Bensatiou.  Introspection  gave 
a  confirmatory  rcnult  iu  l)Oth  tliesecuises.  (e)  4b  ■<  li  for  /Ta. 
The  two  blockR  are  so  ainiilar,  that  any  accidental  and  vari- 
able factor  may  have  cooditioue<]  this  indgmeot.  (/>  4b 
<;  7  (or  u.  and  01.  Here,  again,  the  blocks  are  of  like 
pAtl«raa.  Perhaps  the  central  dots  of  7  were  massed,  le-aving 
the  ends  fret!,  (j)  46  <  8  for //.  and  T.;  cf.  (rf)  aliovu. 
(A)  5  <  6  for //a.  The  former  is  more  uniformly  filled. 
(t)  5  <  8  for  7/cf.,  0.  and  0/.;  cf.  (d)  and  (i7)  above.  (*) 
fi  <C  9  for  O,  This  cannot  be  explitiued  by  reference  to  the 
blo<-ks.     (/)     7  <  9  for  Ha.  and  (J/.     Nor  ran  this. 

We  would  call  attention  to  the  facto  :    (i)    that  these  arc 
very  few  ex<«ption8,  whetx  fhe  fewness  of  (he  experiments  in 

'Proof  of  this  Htatciuvnt  will  tie  advanced  later,  in  articles  by  Dr. 
M-  F.  Waabbum  and  Mr.  W,  B.  Pllbtbury,  dealiag  reHpecUvelywlth 
tbe  liiSuenctt  of  thu  vIhuaI  tdvu  upon  cutaaoous  spuoe  Judgmeota, 
aad  upon  cutanvous  loc&lixBtion. 
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t/eneral  f's  borne  in  mind  ;  (ii)  that  most  ol  th«»m  are  expR? 
able  in  terms  of  tbe  ilhision  iteelt;  aad  (Hi)  tliat  tbrr  ait 
by  no  uicaiis  (;O'0i-»iiniiU-.  For  thr  diitrriiiiination  of  certain 
ol  Uie  bloclis,  pretty  thoroiiph  practice  and  very  i^ooiitant 
aUenlion  ar^  noceesary.  Jadg-meot  becomes  at  oace  uotmrtail 
it/atiyue  bos  b^nn  to  set  in.  }«ot  only  is  an  aoudenttU  ID' 
rreaite  ol  prcsHure  liable  to  tie  inti>rpn>t(Ml  as  nn  incrensj)  o( 
Ii-ukDi,  but  rayueiiesg  or  iuaccuriti/  ttf  judijim^itt  (<lue  to  ei- 
haustion,  in«U«nUon,  «U!.)  was  also*  found  to  be  so  lDier> 
pretcd.  Vot,  hi  fa^e  of  the  lewness  of  the  exi>e-rii»eni«>  and  of 
all  tbese  soarcee  of  error,  we  see  that  2  ii*  Juit'jrt/  ffjtntrr  (han 
rrrnf  itffifr  Murk.  ex<H*i)t  in  one  »vl  of  jtidgnieutd  from  oat 
r«aficnt,  with  the  misleading  block  4(T.  Wo  may  remark, 
alpo,  that  th«  (jvidrn^^  from  the  ext'eriments  is  etronyt-r  tbafl 
that  Irom  the  table  :  sineo  there  owrurred  oases — not  luanf, 
it  is  true — in  which  the  judgment  contrary  to  >  ia  not  <, 
but  ~.     Soch  cattea  havb  not  bt-eu  specially  treated  by  as. 

Seuiks  II. 

In  the  second  series  of  oxperimenta  a  line  waa  eoiDpare<) 
with  a  poiDt-difttauce.  The  lino  waa  the  impression  obtained 
from  the  application  ot  a  .strip  of  bard  rubber,  j^  ioch  lo 
thicktM'Ps.  The  point  dihtaiK*  was  given  with  the  aenlhesi 
ometftr  figtirwi  on  p.  423 ;  the  bulh  l^eing  left  iinemployod. 
nod  the  pres3nre  rfgulnted  by  practice-  This  was  uece&sarj. 
since  we  had  no  nililM-r  ^tri|ii4,  but  only  points,  attached  to 
the  shaft  of  the  iuslrument.  The  method  followed  was  that 
of  right  and  wroag  cases.  Here,  again,  the  experinieoU<. 
thoiigh  not  numerous,  apeak  with  complete  dtH.-iHivene)!is  lor 
the  reversal  of  the  optieal  ilIn!<ion. 

The  QrHt  column  of  the  tal>le  givoa  tbe  reagent ;  the  second, 
the  length  of  the  filled  line,  in  mm.;  the  third  tbe  point' 
distaa(.!>ett  with  which  it  was  eompared — the  diHer«nce  l>etwe«& 
each  poiut-diatauee  aad  its  next  ituccciisor  t>eiug  I  mm. ;  Ihe 

Table  n.    Unit  =  t  mm. 


Jt 

Ub«. 

t-tnilto  ul 

l'l.-cll»VlHH'*it 

M. 

KqvlTsloM*. 

B. 

M 

2»-S3 

15.  SO.  ».  30.  40.  40. 

Betweeo2<aiidl3 

At. 

» 

20— IS 

30.  15.  36.  SO.  35.  100. 

16 

T. 

38 

38-a4 

aO  throogbout. 

BeiweooUandM 

0. 

28 

28-33 

i>       n   "  a 

W. 

28 

28 

20  thy«aghont. 

i<         S3    "  m 

8PAOB. 
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fotirtli.  the  number  (n)  of  cxporiraetita  iniule  with  pacIi  point- 
distanp^^;  the  fifth  tli«  point-distaope  wbich  ])rovod  to  be 
subjectively  eqnal  to  tho  conaCant  line- sti mains. 

/.  a.,  an  op«D  8pac«  of  ii  mm.  U  equal  to  a  fillM  line  of 
2»  mm.,  anil  one  ol  1&  to  a  GUM  line  of  30.  The  different 
valnes  of  the  line  wi-n-  taken  owiofc  to  tli«  fuct  that  the  liraen 
of  twonofesforB.,  T.,  O.,  and  Ol.  lay  considerably  hijjher  than 
tor  ria. 

Tabic  TTlHhowsthi-i-efiultHOt  lines  2  and  SottbeaboveTnble 
more  in  detnil,  am)  |ir(>vf!8  tlit-*  point  made  j'uHt  now — Hint  thtt 
experiments  npoak  very  decidedly  (or  the  reversal  of  Uie 
optical  iUuslOD. 

Tablk  m  a.  Tablk  til  6. 


tar«(  Ha.    Rubber  line  ^  30  mm. 

logMl  01.    Robber  line 

-  28  trua. 

foliu  DltUOM- 

JudfBicint- 

Per  Cent. 

Point  Diltunce. 

judxineBi. 

PnOcnt. 

sa 

> 

BS 

S8 

> 

100 

u 

> 

88 

27 

> 

07.6 

18 

> 

85 

88 

> 

M 

17 

> 

75 

9B 

> 

DC 

1< 

> 

SO 

M 

> 

TtA 

15 

^ 

68 

» 

> 

T7.8 

22 

< 

7«.6 

Further  experiments  might  still  further  regularise  the  per 
;  cents. ;  they  could  hardly  do  more. 

Conelufiiou.  f.iferafinv. — We  think  the  conelnsion  to  be 
pretty  obvious,  that  for  Ibo  resliap  skin  a  filled  line  is  sliorter 
than  au  open  space  obje<-tivi']y  ('<|iial  to  it.  We  have  already 
pii(!:Rp.<;ted  all  uxplanation  of  this  fact,  in  terms  of  irradiation, 
and  spfiually  directud  viKual  aHsociatiou. 

It  has  been  asst-rted,  quit*  recently,  liy  Mr.  Dresslar,  thai 
the  Illusion  for  touch  is  identical  with  "that  lor  sight.  We 
would  oBer  the  following  remarks:  {a)  In  Dresslar's  ex- 
perimeotH  it  was  not  an  open  space  tJiat  wiui  compared  with 
a  filled,  but  8  uniformly  tilled  space  (surface  of  a  smooth 
t-ard)  which  was  compared  witli  a  diwrontinuously  filled  space 
(punctured  card).  It  will  be  necessary  to  moke  experi- 
ments, both  on  active  and  pa-snire  touch,  in  this  way  :  that  a 
really  open  space  be  compared  with  a  diBcoutinuouHly  filled 
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tfat*.  TSn  this  kM  te«m  done,  tbe  work  of  this  exporimt^cn? 
■■rt  ■«■■{■  cqttinmL  (&)  In  active  tooch,  tbe  dwper 
tjtee  MMABIliM  an  i«gi>lTed  lo  »  mack  greater  «>xt«oL,  ud 
■ws  vanditelaBly  boa  tkeqBalftative  point  of  view,  than 
ni  asr  ««B  cxperinemte.  We  litKl  oo  nrlt^rtMitv  to  tbis  faii  in 
Dri— lar'a  ifttrodoclioo.  (<■)  lltliether  we  experimeat  wiUi 
•Mire  or  pmmItv  toocb,  th#  p«^rpoption  of  morement  u  in- 
pbcd,  aad  dlia  is  of  ilaelf  amply  safficirat  to  arouse  Ihr 
TiKBai  maMioff.  It  seems  tmnlly  credible  tbac  DrvtMUr 
■htwll  nnt  tmrn  rn»i  npeo  kfae  TistuUizatioo  error  in  tlic 
wmisa  d  bis  laTtstijiliwi-  Byt  wt^  bare  not  fouott  hov 
wfcftPCT-  !o  It  la  his  artkie.  (<i)  £v«u  lor  tonoli,  as  (jii- 
tiainii^bnl  from  pnaattre,  Uiere  is  evidence  axaiuKl  Dres.slar's 
rata  111  Jataea  (Principle.  II.  p.  2^iO— wrongly  qaotM  bj- 
Dncalaras  MS)  deflarw  that  it  tbe  Soger-tip  h»  moved  over 
a  MBOott  and  paortDrvd  card  mrtace,  the  distaowa  bring 
otfecchrdy  equiU.  ihtfjiUed  (■*.  c,  poncturH)  tipacfi  in  stiorf^r. 
Locb  (Pflac^r's  Ajrb..  XIJ,  p.  133— qaotcd  by  DrcssJar  m» 
131).  it  is  (me',  foand  Uiat  ao  Dnevrnly  roatpc]  wire,  diawo 
bekweea  ftagcr  and  ihDDib,  appeared  loof^r  tban  a  smooUi 
thread  «!  eqaal  leo^'tfa  but  somevbat  less  diameter,  drawa  at 
the  ataie  rriocitT.  Loeli.  bowev«r,  ralla  especial  attention  to 
thaaOMtof  fri^Hion  in  tlds  case.  While  therefore,  bis  coti' 
doaloa  so  far  conOrms  tbat  of  Dreeslar,  the  tvo  experiiucBtA 
are  tiot  strictly  comparable,  nor  is  Loeb'K  at  all  exact- 
James  16  characteristically  deficieDt  io  bis  dotcription  of  hix 
own  pipprimr-nts.  but,  so  far  a.-;  these  are  reli»ble.  they  sianrf 
ID  direct  contradiction  to  Dresslar's.  (e)  A  confirmattoa  of 
our  owu  resalt«  for  tbe  resting  skin  vill  be  foaad  in  James' 
J'rinci^es.  11.  pp.  HI,  142,  The  ei[jerini(*nt  citeil  is,  how- 
ever, very  rongb,  aad  no  numerioal  doterminations  are  given. 
(f.)  Dr.  Xiciiolrt  also  soppliee  coufirmation  in  his  Itook,  Qur 

SotioHS  of  Snmfter  and  ^/wce.  pp.  97,  105,  106.  etc 

We  believe  that  this  iaveeti^'ation.  as  weU  06  that  of  Ml. 
Orcsslar,  niust  be  very  fan-fully  M^rulinized  and  t«st«d.  be- 
fore its  results  can  be  accepted.  But  this  Is  not  the  place  to 
enter  apon  a  general  criticiam. 

So  far  a.s  it  i;;oe8,  our  own  coudusion,  that  for  the  restrng 
Hkiu  tbe  filteil  line  in  shorter,  diiitinptly  snpports  the  tbeorT 
that  the  key  to  thu  t-orn-.tpondin;;  optical  illusion  is  to  t« 
looked  (or  in  movtinient-  It  will  I*  interesting  to  se*  whether 
more  nc<'urn.t«  ex|)«riiiteDts  than  tbose  quoted  upoaoctireaa^ 
passive  touch  conGnn  tbis  view,  or  point  to  the  necessity  ol 
its  modification. 

(BoUiufthe  alMv«  «et«  of  experimenu  were  well  under  way 
boforw  Mr.  Vtv&kIht'b  pnpor  appeared.  Dr.  NichoU'  book,  roooivw 
by  tha  nUtMophicnl  lievurw,  Aumwt  4,  wao  not  8c«a  till  after  their 
conolDslon.— E.  B.  T.j 
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Note  to  Study  No.  V. 

OcrUin  corrtvpOQ dents,  among  whom  in  my  fri«ud  Dr.  Hoa- 

),  of  Lsipxig,  bAVO  poiiit«i3  out  what  they  judge  to  bo  a  def«ct 

t  thfi  Washburn  aeatheBio meter  (  see  p.  42*2 ),.  ttnd  what   must  aJso 

<  r«giirdc()  as  adefect  in  the  very  similar  Jnstrow  model.     It  Is 

Lli.it  thore  in  no  ^.irantea  of  the  simultaneity  of  the  two 

iODt.    I  would  urge  that  ev«n  if  this  be  gTAntf>(],  the  new 

_  at  Is  better  thiin  the  old,  for  It  at  least  enaurefl   canataiicT 

[ptMstire,  which  trhat  did  nob.    But  I  ihiuk  that  more  can  Iw  saiu 

|nRdefeao«.    ltd  form  makes  it  uusicr  to  handle;   nnd  prmaure 

ibyitoiLD  ba  moro  readily  controlled  as  regnrdo  tno  time 

.  tbo  att«Dtion  not  being  distracted  by  the  nocessity  of  pres- 

itation.    And  it  certainly  does  not  lie  in  Trait  for  th«  «x- 

nenlcr  ^-Ith  a  ronjitant  error,  na  the  eensibilometer  does.    If 

skill,  in  the  placn  worked  on.  is  perfectly  flat  or  of  eymmetrical 

ratare,  the  bulb  might  with  advantage  be  held  in  s  fixed  support, 

.  the  part  played  by  the  hand  be  conlhted  to  that  of  re^ii^ntJng 

I  Umeof  imjirrMvioii  imd  of  release  from  stimiiLatiou.    But  where 

la  not  the   cAse,   reguliitlon   of  iimultaneity   by  hand   Heema 

„4ble.    I  do  not  know  of  any  other  control  than  tlioae  o(  the 

iOD  of  the  t!xpt;rliiieiit«r,  and  introBpCftion  of  the  experimcntoo. 

'.  oonrso  the  rubber  points  could  be  made  to  pass  through  the  bar 

Hat   holds  them,   and  their  length   a»  regards    oue    another    be 

lUted  by  the  skin  ouTvntiire  in  the   experimental  eiJries;    bnt 

I  alteration  would  Introduce  one  of  the  faultji  of  the  Bliding-seale 

lOf  the  inelniini-nt^iind  would  not  the  uontrols,   after  all,   be 

en  preci&ety  what  they  are  now? 

i.  iir.  E  W.  Scripture  and  myself  have  de\Tsed  an  improved 
|«nn-reni  rortlio  new  modfl  kincBimeter.  Cut«of  this  and  of  the 
IbMniiDCDtiteeir  will  appear  in  (he  next  number  of  the  JotrRNAL. 

E.  B.  T. 


THE  DAILY  LIFE  OF  A  PBOTOZOAJT  :    A  STUDT  IK 
COaiPARATIVE  PSYCHO-PHTSIOLOGY. 


By  C.  F.  HoDtiB,  Ph.  D., 

Kkrbbrt  Avwmi  Ancixs,  Pta.  D., 
PraTenor  at  litUawip^-  Woiuni  Ba— mi  Gnlranhr. 


Tlie  lifeol  an  animal,  a.s  we  aU«mpt  tOBtiidy  itii  plijeniolony, 
appears  to  oou»iJNtof  a  fabric  of  int^Twoven  rhythms.  Circula- 
tion, reepiration.  dailr  notivity  an<l  rest,  as  well  as  reprodac- 
tion  and  to  all  apjtearancps  many  processes  of  outrilion, 
nmsfciilar  PontraL-tiou  and  ibe  transnilwiioii  ot  nerve  impulw, 
all  have  come  to  take  tbe  foroi  of  wares  or  rfaythms,  wbidi 
differ  greatly  in  period  and  at  certain  points  are  Interdc- 
pendPDt.  Tbe  waves  of  ostemal  oatm-e,  into  tlie  midet  of 
wbicli  an  animal's  life  is  cast,  do  doul>t  t^ud  to  «auiie  rbyth- 
mic  TPHponHes  on  the  part  of  the  aninial.  This  is  well  ex- 
emplified in  the  evident  relation  l)etwo<:;Q  seasonal  and  lunar 
periods  and  reproductive  rhytbuis.  and  in  the  rest  or  n<'tirity 
of  day  and  aiglit.  That  pxti^rnal  ebangt^a  are  not  tlie  sole 
det-ermiaanta  of  physiological  protessea  is  amply  demon- 
stratetl,  however,  by  tie  fact  that  different  animals  living 
under  similarenvironment,  possess  widely  different  rhythms- 
Certain  controlling  factors  must,  tJierefore,  he  sought  tor 
within  the  animal  itnelf.  and  clearly  tbeiu*  mutut  be  closeLjF 
related  to  physical  stractnrc  and  ondowraont.  In  other 
wonls,  we  conld  not  expei^t  an  organisui  to  respond  to  stiinali 
unless  it  possesses  uteehauii-mK  by  whieh  the  stimuli  may  be 
(clt.  Or,  conversely,  il  an  animal  responds  to  rban};o»  ia 
ext*!rnal  natiirtT  we  must  suppose  the  i-xi.stence  of  mechanisms 
(or  tbeir  peiTcption,  althouf^fa  specialised  structures  may  not 
have  t}een  demonstrated.  To  ascertain  to  what  extent  pbys- 
ioloffieal  processes  are  iu  fuudaiiiuntal  character  rhythmical 
and  to  be  able  to  learn  approximately  what  normal  rhythms 
are,  will  reqnirecontinuoiiNol»ierration  of  anoriesof  animals, 
eucli  for  a  eonsiderable  period.  A  serieK  of  «)iieh  otxservatlotts 
would  uaturally  l>egiu  with  the  simplest  auimaU,  the  protoiuia. 
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While  taking  other  rhythms  into  carctni    account,    the 

jrewnt  rcsraitv.h  hiul  tor  it-S  priiniry  ohject   a   stud;   of   the 

lythm  of  rest  and  notivity  in  on*  ol  tho  protozoa.     SItic«  in 

lief>e    simple    oif^niama,    conciistin;^    of    but  a  siiti^le  cell, 

lere  are  fonntl  all  the  important  physioIogicHl,  and,  for  all 

rn  are  ahic  to  oI-isen*e,   types  of  all  the  psycliic  processes 

rbich  tahe  place  in  the  lite  of  one  of  the  higher  animals,  it 

[would  8w*m  poMsible  to  obsen-e  directly  »1I  the  «t**pH   in   the 

[fatigue  of  gland,  inoscic  or  nerro   which  are  demonttnitnl 

Un  more  compliciitvd  bodies  by  indirect  mi'Uiod.s.     We  shonld 

(Jk' able  to  see,  dniinff  ft  period   of  rest,    zymojien  jirranules 

)rniing  and  being  Btoreit  up,  the  bodygrow,  mid  possibly  the 

luelouK  iocrcuio  in  size.      Kollowlut^  this,    if  the   life  of  a 

)rotozoau    is   Himilnr  to  that  of    higher  antmalti  in   these 

spcctR,  we  should  have  n  period  of  activity,  in    which  new 

U  soeupwl,  while  the   body  is  emptied  of   ita  (ormei) 

aaCerials.     If  the  life  of  a  protozoan  is  found    to   be   cumI  on 

ijthms  HimilHr  to  tlioxe  of  hi^ilier  animuls.  the  fact  will   be 

reniartable,  since  their  phyfiicnl  equipment  is  so  dU- 

it.     If  proto7.oan    rhythms   prove  to   be  strikiuKly  dis- 

imUar,    in   what  vrnys   may  such  peculiaritiCK  l>e  corr(>la(«d 

ritb  diQerences  in  structnrel 

The  irork  here  dr.scrtbed  wsis  done   in    the  physiological 

>rBtory  of  Clark  University,  in  the  (all  of  1S93.     For  mtich 

iBistaoce  in  constrnction  ol  apparatus,  we  wish  to  expreiiA 

liir  tfattQk8  to  Mr.  J.  R.  Slouuker. 

AiaonglfaeDutneroua  protozoa  available,  the  Vorticclla'  was 
cbofien  for  two  reasons.  First,  being  attached  permanently 
|>y  its  stalk,  n  specimen  can  bo  retained  in  the  Held  of 
microacope  fur  days  without  difUculty.  This  is.  of  couriM;, 
prime  condition  of  Iha  «xpt;rinie»t.  Serunil,  the  animal  is 
tive,  ite  movements  are  well  defined  and  easily  observed 
i«I  Mime  of  them  appear  to  be  clearly  automatic,  otbera, 
I  r|)OM'f ul  and  selective.  These  movemenitt  may  be  clasHified 
follows : 


Automatic. 

Contraction  of  vesicle, 
Ingention  of  food  biUSg. 
Ejection  of  delj-iUin. 


Psycho-  KBrL.Ex. 

1.  Contrnctlon    of   iilalk,   vlth 

utx«iidaiit  elomirfi  of  h«Il. 

2.  Vibration  of  perlBtomal  (.-lUa. 
8.    Sorllng  of  parlicleit   by  the 

the  nensory  cilin,  the  driv- 
ing of  food  toward  the 
month,  and  Um  driving 
away  of  wMt«  pari]«le«. 


'Deacrlptious  of  the  VortJc^lla  are  eo  readily  accessible  In  all 
~  I  of  biolu;:y  and  soulogy  Uint  noattempt  to  detcrlbe  tt  here 
i  deemed  ncceuary. 
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Ohjoction  riiay  b«  rainotl  t*  plnring  rilrnn'  notiritits  npOB 
tb<^  psycliic  hid<r,  and  it  in  true  Itmt  Ifan  notion  of  cilia  ii 
varionit  partit  ol  th«  hiinian  iMxIy  could  not  bo  considered  o( 
Ruob  character.  Ou  tlio  other  band,  the  work  of  tlie  rilia  in 
Vorliceltie  swnis  to  be  at  every  poiot  more  coropliratwl  than 
that  of  ordiiiary  fUia.  By  rheir  niovemBntii  rnrrentA  an*  9«t 
np  with  the  apporcDt  purpose  of  tlrawiae  food  within  rearb. 
Wlii'n  .1  pnrliHn  is  touched  l»y  the  cilia,  an  act  of  obofoe  i» 
appni-ont,  and  in  accordance  to  this  choice  the  particle  ia 
-carried  toward  the  month  or  whirled  away.  Thin  proceu 
would  seem  to  isdicatM  uo  leNK  conKi-ionR  wakeful  action  et 
tbc  jwrt.  of  Vorticellw  than  the  seeking  of  prey  and  the  feeding 
of  luiimalH  in  general.  Ho  accotint  in  taken  of  the  extentuoo 
of  the  »;talk ,  siueo  on  the  view  that  this  ts  dne  entirely  to 
elasticity  of  the  ciiticle  it  is  a  pnrely  mechnnical  action. 

A])paratnK  wax  dcviKetl  to  record  the  ocrnrrenceof  all  tbew 
phenotnena.  It  conflistod  of  a  continDOna-roll  kymoj^rafih 
with  eight  capillary  glass  penB  arranged  vertically  HcrosN  the 
paper.  The  lowest  pen  was  connected  with  an  elpclro- 
magnet  and  the  hands  of  a  clock  so  ns  to  re^iMtf.T  boars 
and  miniitcit.  Two  other  pens  registered  tcmperaiun-  and 
barometric  pressure,  and  the  five  ramaloing  wf-re  attacJied  to 
tamboiire  in  soch  a  way  that  the  observer  could  record  rari- 
on«  at^ivitiein  by  a  tonch  of  the  fingers  of  the  right  hand, 
without  taking  his  eye  from  the  mierosoojte.  The  firrt 
reconled  contractions  ol  the  Rtalk  ;  t-he  second,  contmclionN of 
thevtwicle;  tlie  third,  in^HHiion  of  food  parttcleM;  the  fourth, 
ejection  of  detritns ;  the  filth,  rcpi'Odnctirc  pbaaes.  The 
olisiTVcr'n  left  linnd  remained  free  to  wljuet  tbt-  foctia  of  the 
inh'roKcoiie. 

The  microscope  need  was  a  Zeisa.  apochromatjc  series, 
orntar  ii,  objective  4  mra.,  which  gave  a  tna^ifit^ation  of  3iS 
diaiuelers.  In  oitJcr  to  ke«p  the  Vortieella;  nndcr  conditions 
as  normal  as  iwssible,  a  stream  of  water  from  an  aqaurinm, 
in  which  variouti  plants  were  growing,  was  kept  flowing 
tinder  the  cover-elip.  This  was  accomplished  by  means  of  a 
gla^s  syphon,  drawn  to  n  cjipillary  imint,  pW'^cd  at  onn  side 
of  riie  eover-sllp,  and  a  filter-paper  drip  applied  to  the  other 
Bide. 

Tilt*  firat  Vorticella  olNServed  corresponded  to  the  species 
yi-ff--i7iAf,  as  indicated  in  W.  Saville  Kent's  "  Manual  ol  the 
Infnsoria."  It  was  obser>'e<l.  without  a  moment's  intermis- 
sioD,  between  8  and  8.,30  and  between  9.30  A.  m.,  Nov,  3  and 
6.30  JL.  M.,  }sov.  4,  and  every  contraction  of  the  stalk  or 
vesicle  registered  upon  the  kymograph  paper.  Tlic  follow- 
ing table  sbowt)  it«  life  history  for  the  whole  period  of  oh' 
servatioa.    The  times  given  tn  the  first  columa  are  nsaally 
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tboM   &t  whtch    gnmtxat  duuigcs  appear  id   the  rhyUutu 
recorded. 

The  course  of  thin  Vorti<trlln*f(  life  may  be  seen  gnphically 
rppmsfQtirU  iu  cut  below.  The  lines  in  this  6giirearep1ott«ii 
(Uivctly  Irom  the  kymograph  repotU,  bnt  to  acoid  poinplica 
tion  the  fOortliunt»;i*,  cxrcptinj;  deaiynalioQs  ol  time  ia  hoan* 
and  halt  boars,  have  been  omitti^d.  The  caQtinuou^  Unif 
represents  stAlk  contractioDS.  For  ftomeirbat  tuore  tbaa  h^If 
its  ex(«nb  it  is  at  its  lowest  level,  indicating  thnt  no  rontntr 
tions  oecarrod  during  1  hat  time.  Elevations  art-  ilmwa  propor 
tionate  in  faeight  to  Ihr  Diimtjor  o(  couti-actions  occurmf: 
during  Ilie  time  traversed.  The  broken  Iin«  indicaifR  in  a 
similar  way  freciuencj  of  vesicle-contractions,  the  liij;b<-i  the 
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Experiment  I,  Vortioella  gracilifl.     The  continuous  and  brokm' 
llne«  rftireseiit  (requeiicy  of  etalk  and  vehicle -contraction  re»p«l- 
[v«ly.     Fiio  line  uf  dal«  and  dnahca  indioaboii  reprodaotive  pbun- 
For  furthor  explanation,  mo  Table  above. 
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corre,  the  more  freqaent  the  beats.  It  peaches  Its  zero  point 
when  the  venicle  ueOHeK  to  contract.  The  line  ot  dots  and 
(JaAbfcB  represents  reproductive  phases,  its  rise  nnd  division 
indic^ling  increase  InBixeanil  liivision  of  the  Vorticella.  The 
time  at  which  one  of  tho  bells  detat-lies  itself  from  the  Ktalk 
apon  ooiuplction  of  divisions  is  marked  by  the  terminatioa 
of  the  <5orr(wpon(liH|r  line-     Oonjnfjation  in  indicated  Ity  ihe 

ftpTlMcli  and  nnion  of  n  Bimilnr  line. 
No  account  has  been  taken  of   movements  o(  the  cilia,  for 
e  simple  reutioii  that  tliuy  are  not  u  variable  in  the  auimsl's 
life.     Uuiintc  tiie  whole  period  of  observation  tho  cilia  were 
ferorking  in(»-s(<i-iitly,  drawing   particles  toward    the   month, 
ftorttog    then),     inffescinff  food    luid    driving;    awny   exeretn 
tod  debris.     An  apparent  esception  to  this  statement  occurs 
at  the  instant  of  a  Ktalk  contmclion,  when  tli«  t>ell  is  altio  eoa- 
Iroctedintonspherennd  thceilinnredrawn  in;  bnt (Inrinj;  this 
operation  there  is  only  time  for  thfi  ciltii  to  fold  in  and  open 
oat  ag»i>i.  MUd  hence  tbeiv    k   nothing:  which  could   be  con- 
sLriied  na  a  period  of  i-est.     Tlie  nunie  btiiteuieatapplies  to  the 
reHult.'i  of  eiliiiry  activity,  viz.,  ingt^tlou  ot  food  and  fjcrtiaii 
of  detrilas.     In  oihor  words,  ao  far  a»  our  observation  got^n, 
there  is  pra<^tlcaUy  contirmous  action  of  cilia  and,  in  c-onse- 
qa«Dce,  a  practically  oouKtant  stream  of  [tartlcles  both    mto 
the  body  and  out  from  it. 

Afl  Htated  above,  the  temperatnre  and  barometric  pre-txiire 
vere  traced  upon  the  kymofcmph  paper  aloii};  with  the  Vor- 
tioella*H  activities.  This  was  done  in  onler  to  a^ftcertain 
vhelher  lhe.M«  phyidcal  factorH  had  any  inlliieiice  similar  to 
their  inflneme  upon  the  tissues  of  hi(;her  animaJs.  These 
tracings  are  otnitli-d  front  the  chart  and  from  further  coa- 
sidemlioD,  because  no  hint  ot  any  couat^ctiou  or  causal  cor- 
respomlence  oould  be  made  out.  As  far  as  temperature  in 
ooncemeid,  ftuddeii  change  from  ice  wat*'r  to  water  at  room 
temperature  {20-22  C),  or  vice  versa,  in^ver  was  obaerx'ed  to 
act  as  a  stimulus  sufficient  to  occasion  Malk-contractioiis,  nor 
did  the  rhythm  of  tbecontraciilevcsicleappearto  be  influenced 
ta  the  slightest  degree.  Thic«  would  seem  to  indiaite  lliat 
a  vorticcUa  in  not  endowed  with  even  the  nidimenls  ot  tem- 
perature sense.  It  \a  niovQ  diQieult  to  disprove  tlie  intlnenei* 
of  baromt-tric  pressure. 

lu  all.  fourteen  experiments  were  mad**,  similar  to  thai  juat 
described,  liuiting  from  n  few  hoars  to  live  and  a  qaartcr  days. 
Obaervation  in  all  llieitn  experimenia,  especially  the  longer 
OOM,  was  not  eOQtiauous,  though  it  was  tre«)ueQt  dnriug  both 
day  and  uight.  The  prcaenco  of  aeveral  species  of  Vorticelia 
md  ot  Carchesiuui  wa.s  ntiliz*^  to  add  variety  to  the  ex[)eri- 
meata.     Kanlier  than  showing  the  physiological  (act  that  the 
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rhythm  of  (he  contmrtlle  vesicle  i«  somewhat  different  In  Uw 
diStrent  siHH-ics  aud  lendfl  to  vary  In  a  tiimilnr  trat-  nsder 
thf  liamecoiiditioiiif,  tUeae  experimouts  arc  simply  roofinw 
lions  of  thB  first. 

In  Kxporiment  3,  V.  pnwilis,  ottaorvation  was  oontinufd 
during  llic  ciitim  jirooesH  of  coujuinktioii.  Not  the  Icbmi  t-baap' 
in  tlif  iiiov*!iiif>nt((  of  ihR  cilia,  the  Lakiiig  in  of  food,  etc, 
could  be  noted.  Stalk  cODtmctions  were  froqaent.  Darius 
the  honr  in  which  the  x>roc^ss  was  ronipleted  (9.42-10.t« 
X.  M.)  the  vcHicleeoQtracUons  gmdually  dftcrvaaed  in  (n 
queocy  from  8  to  3.6  p«r  minute.  Shortly  after  cotijugation 
(11.011  A.  H.)  tJie  stalk  remaiDfd  rlnsfly  contmoted  and  tlir 
b«>ll  detached  itsell  and  Its  movements  could  be  no  looger 
followed. 

Ill  lat«r  experlinenta  by  atteodiDK  more  carfJullyto  food 
Buppiy  uud  by  |>rev«*nlinK  as  far  aa  possible  tb«;  growth  o( 
moalii  and  Imcteria  and  keeping  the  Htream  of  water  under 
tbi*  oovcr-sltp  as  clean  as  possible,  wo  were  able  to  keep  tb» 
Vorlit-ellie  in  apparently  mnch  more  normal  condition  for  t 
longer  time.  In  ttpite  of  all  eflortK  and  precaattone.  bow- 
CTcr.  mould  aud  liactcrta  sooner  or  lutcr  ovcrrui  thv  field  and 
eitliei'  killed  the  Vorticellie  or  corapellecl  them  to  mi);nite. 
Wg  aitenipted  lo  obviate  this  ditUcuUy  by  Hterilizine  the 
water  Mipply,  mid  by  boiliuf;  aud  (overiu}^  uiitisepiit'jilly,  at 
tiie  Niime  time  giving  in  the  place  of  their  normal  food  a  pars 
«u)turt*  of  yeatit  plantR.  This  nttcmpt  resulted  in  an  int«re6l' 
inji:  demonstratiou  of  the  etlacability  of  Vorttuelbe.  At  fit«t 
tbey  look  tbia,  to  them,  newly  diHcovered  food  with  gr^l 
avidity,  filling  Uieir  iHiUies  to  diittt-ntiou  with  food  vacnolM 
gf  the  yeast.     In  a  very  few  miniiten,  however,  the  eniirr 

t&i  wns  ejected  with  volcanic  energy.  ^oC  a  single  tornls 
I  allowed  to  remain  in  the  body,  aud  for  fieveral  boars  st 
icHt — how  loctf!  tJi<>  infttnorj'  liuitMl  wojn  not  iletennined — Ikr 
individual  <-ould  not  l)«  iudut-vd  to  repeat  the  experiment. 

Experiment  11  was  continued  for  two  days  and  ma 
termlua.t«d  by  accident.  Kxperinient  14,  upon  V.  cam- 
pauulu,  lasted  five  aud  a  quarter  days  and  leaver  no  jicrauDtl 
lor  doubting;  the  truth  of  our  main  eonclusion,  Ttz.,that  a  Vor 
ticcUa  works  continuously  and  shows  in  it«i  life  do  period  oI 
inactivity  or  rest  corresponding  to  periods  of  rest  in  hiphri 
anim;Us.     In  other  wordH,  a  X'ortieKlla  never  sifwps. 

D II ring  the  Ave  daytt,  fnxjni^nt  olmi^rvation  both  day  and 
night  failed  to  detect  any  considerable  rehiTntion  of  appareat 
effort  or  attention.  The  cilia  worked  uniformly,  drawinif  i" 
food  particles  and  Hortiu^  ihem.  In  (act  all  efforts  t» 
Kurfeit  the  tiny  animalH  with  food  produce«l  no  itpprecisbte 
effect  iuKatiHtying  Iheirappnrent  hrtngirr.     Division  oocorred 
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K^iiM^.  Iiut  only  in  rare<-a»e!4  did  this  raasenny  DOtirenhle 
[ntion  of  otlipr  work.  Oc-c»(«ionitlly  for  :i  few  inotncntit 
pg  Ihf^  act  uf  division  tlift  Im-IIh  IxTcamo  nearly  ttpltRrical 
tli«ir  cilia  worked  ft><>bly  nnci  in  onn  instance  cejised  vl- 

Df!  altop«Uter.  This  had  the  appearance  of  s  motnentnry 
ft''  hut  it«  occurrence  -was  a  rare  exception  to  the  rule  of 
JDnonR  work  thron^hoiit  the  proceKH  of  tliviNioii.  Ho 
tnrc  of  cDnjii[;ation  OfY'urn^d  in  thiH  experiment  and  thiR 
*slB  11  point  ol  imporianre  that  has  not  as  yet  rt- 
hI  »I  tt-nlioii.    Under  certain  condiHons  a  Vorlioella  pasHCK 

what  i!<  known  an  Mio  encysted   Htitte,  in  which  the  bell 

men  itpherical,  dptachex  itself  from  th*!  tilalk  and  Rerrvtes 
U.  It  DOW  is  &aid  to  "  rest  "  or  "lie  dormant''  tbroogb 
P|d  of  such  unfavorable  conditions  as  dryness  or  cold,  and 

I  efrcumBtancos  lavorliifi  activity  again  return,  It  burdts 
^Ht,  not  am  a  ^in^le  zoid,  but  an  a  number  of  ftmull  fr«e 
iniDg  Koids.  Tlie  sta^R  of  rest  or  nncyittnient  is  thus 
•  period  of  rppmductioii.  Each  of  the  ininnte  Vorticella 
Jies  itself,  develops  n  stalk  and  }:rows  to  the  normal  size 
ic  Bp<>cies.  JnKtthe  liearinji  which  this  phanu  ol  a  Vor- 
la'it  life  baa  upon  the  ]>rob)em  of   rylhiuioal    periods  of 

sud  activity  our  fxperiments  do  not  determine.  So 
IB  lb*y  yield  any  evidence,  they  support  Iho  view  indl- 
1  above,  which  is  irenemUy  adopted,  that  conditionB 
ivorsble  to  life  cjuise  this  mode  of  reproduction,  con- 
tioD  and  ODoystmont-  EacystDient  i*  a  means  of  protect- 
tfae  aoimal  fiom  changes  in  its  environntent  which  would 
rwi.Kp  prove  fatal.  irpou  this  snpjiositlon,  as  long 
DndilionH  of  life  remain  favorable,  a  Vorltcella  mi^bt  con- 
e  to  live  and  work  and  reproduce  by  division  indeflniloly 
lont  the  intervention  of  a  "  n^'etiof;  "  sta^e.  Eocystmont 
trrefoi'o  of  the  nature  of  an  eafoi-ced  "  rest,*'  a  period  of 
ity  imposed   by  exoeplioiial  extenial   circuiuBtanees ; 

ore  has  do  benriaK  upon  the  problem  in  hood. 
ag  the  conrse  u(  this  i-xperiraent,  carefnl  test*  were 
|e  ol  the  Vortlcella's  sensttiveucss  to  vibrations  of  sound 
light.  No  one  can  watch  :i  Vorticella  for  an  hour  withoot 
p  Ktmck  by  it«exreedinply  delicate  sens<>  of  touch.  The 
Kt^i  jar  is  instantly  an^wcrtHl  l>y  a  qnick  contraction  of 
malk.  and  particles  scarcely  visible  under  the  raici"o»c«pi' 
iKtrted  with  the  grealcftr  apparent  precision.  No  leas 
[ioe  tlirouKhout  all  Hit-  cxperimeQta  was  a  VorCict^lla's 
Dsihiiity  to  all  other  stimuli.  No  reaction  txtnld  t>e  elicited 
frftiij^B  in  Ii(;ht  or  to  sounds  of  any  kind  ao  long  as 
k  were  unaccompanied  by  perceptible  jarring  of  the 
K)«COpe.  Muaical  HOunO;'  of  aH  qualities  and  volumM 
^M^    but    without    i-a<H'L       Bright    sunlight    vas 
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Ila8hv<1  apoQ  the  creaUiraa  frotn    total    darkneen :    this 
varieci  by  interi'os'Dg  coloreil    gla*isp5,  r?^,  grf*n.  blue 
vjolft,  bctwiH-'O  the  mirror auil  thetttapeof  thenii(>n)so<>[Mr;< 
light  vas  nllowwl  to  at^t  for  minutpH  at  a  rime  an-l  inwi 
trini  in  a  MicrpKiiiioii  of  quick  tla-shcM,  hut  nor  the    ipa»1 
dentv  o[  seusation  coaM  Ik'  <l<.>t<^L-[(^l.     Thns,  so  far  as  vei 
judge,  the  uoirerse  most  coositit  for  a  VorticoUa  of  a  »c 
of  ioacb*>M,  possibly  al»o  of  tastes  and  atuelU ;  but  not  to 
oxt<*nt  of  8i{;hls  aod  sounds. 

CorrpJiitiiig  now  what  we  have  Icariun!  ('oncrniin};  th*i 
tivities  of  this  animal  with  Iho  aiiatoiuJttt)  Ktruciurfs  at 
comnmtirl,  we  romnrk  fii^t  that  a  Vortic«lla  consist?  for  t| 
luiMt  {Kirt  of  a  mLi'haiiistti  for  dlgi-stiiiE  fond.  Stijiitlrmeo 
ing  this  is  a  motor  mwhanism  bpnntitnUy  ailn|»re(i 
Becnring  it.  Material  thns  obtained  and  assimilatfd  <aui 
the  body  to  ^row  to  a  certain  sixe,  but  when  thltt  liniil  !>' 
reached  the  body  divides  instead  oE  eulargint;  ind>:>tiiiiiHy. 
A  primr  condition  of  thir  rn-alnre*ii  lift-  miiKt  lir  ability  loiiis- 
tin^ish  food  (rom  what  is  not  food.  This  itisable  to  dosatt- ' 
cifDtly  by  the  sense  of  touch,  and  the  ciliary  mecbonisa  i 
which  iucdiat4«  this  senooia  pret-iscly  t^iinilar  to  tactile  lad  ' 
gensory  '*  hairs  "  a8  they  exist  tLroiig:hoiit  other  parts  o(  the  j 
animal  kinirdom.  Itut  like  any  othvr  animal  a  VortiwUft  \ 
must  bo  able  to  pseape  from  its  natural  eneuiies.  ' 

The  oxperlnientf)  aflonl  evidence  ample  to  prove  tbat 
tliifi  l»  tJic  chief  purpose  of  the  xtalk  aad  its  contracttoas. 
Several  wirlier  experiments  were  suddenly  terminated  bva 
"  monster  "  appearing  in  the  field  and  snappingoff  the  Vorti* 
cella'ti  t>el!.  In  a  number  of  cases  coutmction  of  its  stalk 
actually  pulled  the  bell  out  of  a  devourer's  mouth.  Tbe 
particular  i-iiemy  olwcrviHl  waw  a  minute  white  worin  h^inily 
more  than  viBiblp  to  the  unaided  eye.  A  necessary  prt^Iiminary 
to  later  experiments  consisted  in  carefully  t-eaflini:  all 
these  aulnml*  f)iit  o!  tbe  preparations.  The  sense  liy  which 
n  Vortirclln  is  made  awnre  of  the  approach  of  it^  cuemy  v^ 
touch.  At  least  a  Vorticella  wax  nc%'cr  ohsorved  to  r«-.i<'t 
nnti)  its  cilia  wore  aetually  touchod. 

With  food  in  abundance,  capable  Of  yielding  a  conttnuoii^ 
Mippl.v  of  eiii-r;;y,  it  is  a  straii^vt  physiologica]  jiaradax  that 
all  animals  should  not  be  able  to  work  continnoQ^ly.  For 
any  of  tbe  higher  animals,  at  leoHt,  this  ih  not  poHsibk*.  -V 
certain  amount  of  acli\'ity  produces  fatigue,  and  fatigue  muki-i* 
necessary  a  period  of  rest.  Fatigue  is  commonly  explaineii 
upon  two  nMKnaiptiuuH.  The  first  of  thcKu  is  that  dccowpo»i ' 
tion  products  arising  from  activity  of  the  tissue  are  not  rf' 
moved  (juickly  enough  to  avoid  poisoning  or  clogging  the  or- 
ganisni.  Tbe  second  assumption  is  that  highly  orjjanUed  io»- 
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ds  are  consamed  daring  action  more  rapidly  than  they 
formed.  So  generally  are  these  processeB  present 
le  tlssnes  of  animals  asaally  stndied  that  we  are  apt  to 
)ider  Iatig:ne  as  a  nniversal  characteristic  of  living  matter. 
eems  only  reasonable,  however,  that  protoplasm  may  be 
led  as  fast  as  used  under  favorable  conditions  of  nntri- 
,  and  that  with  eqnally  good  facilities  for  the  removal  of 
>mpoBition  prodncts,  these  mHynotacGamiilateinamonata 
icient  to  interfere  with  activity.  So  far  as  we  are  able  to 
rpret  the  significance  of  onr  own  experiments,  this  is  the 
e  of  things  in  a  VorticeUa  under  favorable  conditions 
fe. 
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vni.    A  Study  of  Ikditiddal  Psvcboukiy. 


By  Cabounb  Miles.* 
lutncwt  In  PKrcliola«7  m  VcUm1«7  COlIcfc. 

Great  ae  have  b««n  tbe  cootribntiODs  of  the  Inboniton  to 
iT'ccnt  pHycbolo^y,  matiy  hiokI  tiMciuatinK  ami  impoiianl 
probloms  tut  yet  r(<»>ist  experimental  solution.  For  the  6tii<v 
Of  these  the  invcsti|:ator  is  tbrown  back  upon  iQtroti[H<-Li«c 
and  ohservntion,  and.  so  far  a8  IiIh  inlruKpM-tion  is  to  have 
cxtrancons  contirraatioii,  apon  the  qti<>8tionnairc. 

To  auk  qncstioQH  ix  caxy,  bnt  to  make  the.  i)aestioniiaIr«aD 
instrument  of  precision  is  very  far  from  easy.  It  has  nion* 
ways  of  f;*>><i^  wrong  tbau  the  chronosoope,  aud  is  En  an  gnat 
need  of  (■art;[ul  atndy.  To  Hay  nothing  of  the  };eneral  dtmcnlty 
of  seleetinf;  truly  eardinal  points  for  qno-stioninc  nboat.  an't 
the  Bpevial  rhetorkal  diPficiilty  of  framing  qiiestiou.t  thai 
Bhall  be  perfectly  clear  aa  to  tlie  luformatioo  reciuinni  withoul 
at  the  same  time  prejadiciag  the  answers  to  be  received,  there 
yet  remiiins  the  dilliciilty  of  aMKigninf;  their  proper  weight  lo 
the  answers  received.  How  mncb  dependence,  for  exnmpK 
«au  be  placed  on  the  inner  observations  of  people  of  intelli- 
gence, but  untrained  In  iatroHpection  1  How  fnlly  does  wli:ii 
can  be  reciUled  at  the  time  of  answering  represent  the  toln' 
cxijerience  of  the  answen^r  on  the  matter  in  riuestionf  Whal 
allowance  must  be  made  for  Infltiences  that  might  unoonsciotulv 
mold  the  answers,  —  avrreiou  to  displaying  anything  of  the 
inner  life  on  one  hand  and  egoli.>(tIr  interest  in  one's  own  expe- 
riences on  the  other,  distrust  of  the  qti««tioner  or  desire  to, 

'  Continued  from  Vol.  V,  p.  380. 

•  Received  ae  a  private  pnpU  during  the  winter  of  18M-W. 
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Id  wfU  \n  bis  estiinationf    Some  of  these  sources  of  error 

.  be  avoitlml,  some  must  be  recroEulzed  and  allowed  (or  and 

mnNL  forbid  the  nse  of  t<li«  tnt-thod  except  under  unroni- 

Rl  cirruniHtaDCOR.      On  »omo  of  t.hi'Mt  poiiits  the  r)ne^tioti- 

Ires  already  pnt  (orth  by  various  investipitorK  harw  thrown 

iHf  and   tliu  following  n^port  of  a  Httidy  hy  tliii*  metbod  IB 

Ivd  iks  nnifb  for  wluit  iL  may  coiitrilmt*!  to   tlif   psy- 

logy  of  the  method  as  for  the  facts  that  were  eliell**!  by  It. 

19  qo«ctloiJ8  anked  wcr«  as  follows  : 

^(1}  How  do  yon  kiiow  your  right  hand  from  your  left  ?  (I)  Do 
ever  hMltatO  for  a  tnom^nt  as  to  whlcFh  ttiei?  fSi  Are 
any  two  thin gtt  that  you  itentifitetitly  U^nd  lo  ctitiruito.  Biioh 
'■•  «I  and  ie  In  spellinf;,  or  the  Ouelpiw  uiid  (Ihlbolllors  in 
hWory  ?  (45  If uvu  you  masbered  aoy  such  tendcnclea  and  how? 
Bov  do  you  recall  a  forgotl«it  name? 

(I)  How  do  you  comceutrate  your  mind  with  all  your  might  on 
■orne  one  thing,  e.  g.,  in  playing  thft  pfirlor  game  of  "mee- 
m©rl«in"?'  <2)  How  do  yon  fore*  youi-sell  to  work  when  vou 
I  do  Dot  want  to?  (3>  How  do  yon  pay  iLttention  to  a  dull 
leoture? 
How  do  yoa  go  to  Kle«p  whon  sl««ple(ia  ? 

(1)  What  thincs  were  you  afraid  of  an  a  child  ?  (2)  Were  yoa 
wer  friKhceiied  by  these  ihings  ?  (3 )  How  did  you  overcome 
yooj-  fear  ? 

Mention  a  good  ghotit  story,  t.  c,  something  that  ^Ives  you  the 
creepy  fnehng  Auppoeed  to  oharactenze  jehaat  stuneti 
lleation  aeverai  concrete  iost&uoes  of  tniags  that  have  made 
yon  angry— t<*n  if  poHnibt'd. 

<I)  What  is  your  favorite  color,  i.  e.,  what  eolor  appeal*  to  yon 
most  apart  from  any  colored  thing — merely  n«  color  tH>-nMttion  7 

(2)  Why  do  you  IIIck  tiiis  color?  (3)  Has  this  color  any  imao- 
elaUon  with  personH.   pUoeH,  muuc,  poetry,    emotion,    odor, 

? 

iQ  expretia  yourself  In  any  art  form  before  eighteen  years 

were  your  favorito  gamca  when  a  child  ? 
(I)  What  is  the  earliest  thiiiR  you  are  imro  you  can  romember? 
(J>  How  old  were  you  ? 

Kentiriii  ftoae  story  that  hits  made  yon  weep— the  most  pathetic 
yon  con  think  of. 

Mention  a  funny  Htory,  incident,  joke  or  aoaoe  In  a  book  or 
play — the  funnioiit  yuu  Icnuw,  if  possible. 
Wbat  charsctera  In  historj',  nation  or  life  were  Ideal  to  you 
wlten  KTowIng  up  ? 
If  yoa  had  just  one  itermon  to  preach  what  would  he  your  text  ? 


a«s«    qa«(itioaH    wero    a^kod    of 
ig  the  winter  of   IB93-94.     Tbe 


100   Wellesley  womeo 
IMTSons  wt-n:  taken  at 


^Thie  game  hUMVeral  forma  and  many  namea.  The  ossenttat 
■e  of  it,  however,  is  that  on«  member  of  the  company  with- 
I  while  tne  remalndBr  aeleot  tmrae  object  which  he  la  to*  And  or 

Kact  which  he  iti  to  perform  on  hin  return.     Wlii^n  ht)  rft-ontors 
Uie  oompany  endeavor  to  assist  bim  by  intent  concentration 
■itDd  on  the  ohject  or  act  aelected. 


QS6 


UlLKM  : 


ranOotn  ami  ilif  number  included  seventy  one  stadenta 
twi-nty-niiie  iiii*iiibers  of  the  faculty.  Ar  first  tlm  tiarstionmj 
WAS  viTbal  nnil  the  fntinOy  diuvc  answers  were  noted  down 
by  tht:  wrilcr.  These  results  wore  then  ezamiDed  and  tvo 
moalhH  later  other  qoestions  suggested  by  tbem  were  add«tl 
to  tlif>  original  fiet  and  a  (irinted  copy  w»ii  sent  to  the  »ame 
lOO  pcrKOHH  with  the  request  that  m-w  anew<>rr)  be  writttti 
withont  regard  to  Ifa**  former  answers.  Ninety-seven  |M>niODS 
responded,  and  tbo  foUowinc  report  is  based  on  a  tabulatioa 
o(  lJie»e  written  answers.  Comparison  with  llie  firi»t  nalre 
ftDgwers  has  also  been  luade  wlien  it  promised  auytbing  Q(  i 
interest.  M 

The  qaestionit  were  aske<l  io  irregnlar  order,  but  will  bn 
dteciiss^  in  five  roach  groups:  I.  Habits  of  Discrimina 
tion  and  Memory  (.1  and  B).  11.  Hetbod  of  roucentratjii^ 
Attention  and  of  Oeiting  to  Sleep  (Extreme  Oistraetion  of 
Attention)  (C  and  JJ).  III.  EtnoHonR  and  Prelerenoea  (J?. 
F,  a,  fl,  f);  E  strictly  belongs  to  group  IT,  bat  for  par 
poses  of  eomparition  with  F  ft  )ms  lieeu  placed  as  it  standi. 
IV.  ReeoUections  of  Childhood  (./and  A*).  V.  Miscella- 
neons  Questions  Afore  or  Less  Unsatisfactory  (6,  M,  N  and 
O). 

I. 
IJabHn  of  I*i«tTiminaiinn  and  Alemory. 

A.  (I)  QuestioQ:  Hov  do  yon  know  yoor  right  band  Inoi 
your  left  1 ' 

Replies  on  second  qaestioning  (97  cases):  Tfafrty-thiee 
(33)  mentioneil  HOmu  assoeiation,  snch  »«  writing  or  eatiDfr. 
Ibe  position  of  the  heart,  some  actual  difference  in  the  bands. 
u^  a  ring  or  scar,  or  the  conditions  in  which  the  respondeot 
was  wlien  she  first  learned  her  rit;Iit  hand.  Twenty-seveo 
(27)  i-epMed  that  there  is  a  distinct  difference  in  "feellngi 
whirh  they  describe  as  readimss,  skill  or  slrvngth.  Thirty 
seven  (37)  called  their  method  uierely  "itistinot,"  and  eonld 
not  define  thediSerenc*?  farther. 

B^plies  on  first  qut'Stioning  (100  eases):  Thirty-seven 
(37)  mentioned  an  association,  thirteen  of  them  meniioatnK 
some  actual  difierence  iu  the  hands.  Thirty-three  (3.1)  ruud 
it  w:(K  u  feeling  of  diffei-eiice,  three  stating  that  the  difiereiice 
eiteodcd  to  the  whole  side-  Thirty  (30)  called  it  "in- 
Btincl."  or  replied  "Ixiciinsc  I  was  told,"  withont  further 
RpecifiCHtlon.  The  greatest  change  in  the  rceords  of  the  two 
questionings  is  the  decrease  of  those  that  tell  by  a  feeling  of 
difference  and  the  faereHSO  of  those  that  tell  by  "instiact."] 

'  For  this  que«tiuii  the  writer  i«  Indebted  to  Dr.  Claretvce  Blalte  ot ] 
Boston. 
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8nch  a  change  ie  not  aarprising  confiidering  the  indcfinitft 
character  of  Uie  ftwUngn  of  differtuce  reported,  a  difference  in 
readmces  is  hardly  to  b«  distiiiif^iit«}i»i]  fi-utn  an  inKliuulive 
diHen^npe  in  thii  loot»'.  way  in  which  the  word  was  used.  The 
three  persons  that  faU  to  appear  in  the  second  ijue^tioning 
belonged  one  to  each  class. 

(2)  Quo.stioo:  Do  you  ever  hesitate  for  a  moment  aa  to 
which  it  is  I 

Bi^plies  ou  second  qu«BtioQUig  (97  cases):  Piltyeovcn  (57) 
replied  Never.  Forty  (40)  replied  Yes.  This  is  probably 
too  RraHll  »  proportion  for  thOHu  liable  to  this  contusion.  Of 
tht;  forty  that  rcpUwd  Yett,  nearly  a  quarter  (9  —  all  stu- 
deots)  gave  snch  instanri'H  a»  drill  and  stilting  tubh^s,  um  in 
WellMlcy  domestic  wort,  bat  not  all  of  the  student*  qnes- 
tJoned  (71)  had  bad  drill  or  setting  tables,  and  some  therefore 
tiad  missed  thvKo  opportuuies  of  findiug  their  liability  to  cod- 
fasion. 

A  compariHon  of  the  answers  to  (,1")  and  (2)  shows  an  io- 
tereellDg  relation  between  the  way  of  t4?lling  the  hands  and 
liability  to  confusion. 

Of  S3  who  tell  by  HHaociHttan:  H  are  HometimeB  ooDfused. 

Of  27  who  tell  t)y  ft  fnolJiigof  dUTerenoc:  10  are  iioroaUrooticonfiwed. 
Of  37  who  t«U  by  "instinct:*'  6  ar«  Motselirnvti  coiifusud. 

This  relation  furui.shcs  another  evidence  of  the  greater 
reliability  of  muscular  as  rompared  with  associatave  memory, 
ao<l  of  an<'onsclou8  am  eomparud  with  conscious  memory  of 
either  sort.  The  difference,  however,  is  probably  a  good  deal 
ies-s  tlian  the  6gun«t  swria  lo  show,  for  the  persons  that  suff«*r 
cocfosion  and  so  have  to  recnil  consclonsly  which  their  right 
hands  are  would  lie  on  that  acconnt  the  more  nble  to  jrivR  a 
definite  account  of  how  they  know,  wlien  presenticd  with  a 
questionnaire,  both  tentlcncies  work  in  the  same  direction  : 
those  that  anr  uncertain  art--  familtur  with  how  they  iind  oat, 
and  those  that  find  out  by  conscious  ineiuiB  are  apt  to  betm- 
certain. 

Ol  tbt*  97  persons  asked,  43  remember  how  they  learned 
aod  64  do  not.  TWelvK  now  tell  the  hands  by  recalling  the 
way  in  which  tJicy  Icanu^d ;  eleven  of  these  belong  to  the 
forty-three  who  reni'-mber  and  one,  whose  knowledge  came  in 
some  other  way,  to  those  who  do  not  remember. 

The  fact  that  the  method  ol  leuniini;  still  persists  as  an 
asfiociation  may  be  duo  to  a  very  good  memory  or  it  may  be 
due  to  learning  very  lal«.  Nine  of  those  who  distinguish  by 
an  asKOoIatlon  mention  learning  after  they  started  to  seliool. 
Tbe  ATerage  age  of  the  earliest  memories  (see  qucetlon  K 
below)  of  the  two  clas.scs  sin-ms,  however,  to  favor  the  former 
hypothesis.  The  age  to  which  the  cariioat  raeiuorles  of  those 
1 
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who  employ  association  beloDf^B  aroragee  three  ;nn; 
of  those  who  know   by  instinct  trengeti  Chrve  yeani 
months;  that  of  thoce  who  know    by  Utfference  in  le 
avenigvfl  llireo  years  seven  monttis. 

The  tcuilency  to  cooluse  the  right  and  tfft  hands  oQal 
attention  alt>o  to  the  t^mleDc}'  to  cunfatte  other  [miRt  ol  thap 
that  have  low  points  of  diQoKnee  or  in  vhtcb  from  as;  | 
reaftoR  the  distinction  spems  arbitrary. 

(3)  Question:  Aro  there  any  two  Ihiugs  whirli  ^ov  per  I 
aJBtcotly  ti-Dil  to  (-oiilubi;,  eui^h  ua  ei  ami  ■>  in  e|ieUiaK,  or  tb*| 
Gnelphs  ami  Ghit>c>l)inr-s  in  histoty  t 

Beplles  (97  caws):    Seventy  fivp  (75)  were  «>nscioa?  rf! 
more  or  less  t«ntlency  to  coufiiision,  some  sayiii);  ihatdefl 
confused  everything  thiit,  conid    1*  c-ouIuimhJ.     Twpnty-iwj 
(2t!)  wore  not  coiiMciouK  of  any  ^ucii  tendency.     The  lint  < 
ezamplea given  by  the  seventy- Sve  may  be  c)a88ifle4l  as  foL 
be^nning  with  the  most  arbitrary  distiacUond:  (a)  SpetH' 
and  other  iwufuHlouti  ulmotit  us  arbitrary  :  c  ff.,  dtrMlioil 
tomins  a  serew.    Spelling,  however,  affop«Ie<l  most  ■ 
such  as  double  letters,  ei  or  le,  fion  or  (ion,  etc.     (6) 
o/  miiiilar  sound   but  different    meaning:  *•.  j;-,  Matue 
statute,  Cttlvary  imd   cavalry,     (c)   Mafhema/icai  /ormul»\ 
which  must  Im  ukim]  in   romputationft  Ott    wo^]^   are    nset)  ioj 
senteneoR.      These  involve  a  train  of  reasoning  too  loug  to  i 
through  each  time  they  are  ased,  and  are,  ther«for«,  disttrl 
gninhed  arbitrarily  in  memory :  e.   g.,   xin   (x-\~y)   and  n'l' 
(X — y).  (d)  Confusiong  in  scienee:  e.  p.,  do  acids  or  Bltcsht 
torn  litmos  paper  blue  T     Of  two  organ  pipes   of  the  staat 
length,  which  yivt's  the  higher  note,  the  op<*n  or  the  cJohJ 
pipeT    These  involve  a  process  of  reaijooing,  bot  it  in  not  n) 
Ion;  a»   the    malhotnatJral  formula-  and  in  mono  ronrrete,  eo 
the  memory  ean  bo  aided  by  associations   with  experitoe 
and  by  mental  images,     (e)  Cou/tmous  in  hitifoty :  e.  ff.,< 
the    YorkiHtit  or  the    Lancantrians  wear  the  red  roseT    1>id| 
Koger  or  Francis  Bacon  write    the  "Novum  Ot^ianamfj 
With  increasing  knowledge  of  history  these  facts  cease  t»r 
mere  nmitere  of  memory  and  it  becomes   impossible  to  eoi 
fufic  them.      Takiag  iulo  account  aLso  the  fftct  that  the  oai 
ber  of  ooofnmions  decreanes  .stea^lity  from  the  most  arbU 
to  the  least  tto,  from  spt^llin^'  which  haR  almofjt  no  n< 
associations,  to  historical  names  which  aliound  in  them,  (M 
conclusion   in  obvious  tJint  the  tendency  to  confusion 
inverrtely  an  the  fnlluetts  and  variety  of  the  u6soctationa 
are  started  by  the  ideas  in  question. 

This  list  of  things  4!OnfuKed  was  further  examine<)  to 
the  miture  of   the  confuKion.s  made  by  Lhotte  who  difttingatl 
their  hands  in  the  three  typical  ways. 
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Of  SSwbo  distinguiah  by  aasodation: 

2S  were  tiabW  to  confusions  of  the  eorto  meaUoDed. 
ID  gnvc  in«tAnccs  in  cla«MR  (a)  and  (b). 
\%  guvo  instnnces  in  olnmcie  (a,  (A)  and  (*J. 

Of  27  who  dieli  tiEuitth  by  ft«ellns: 
13  were  sometinies  cotitusdd. 
9  In  HpelUriji;. 
■I  it)  other  caees. 

Of  37  who  diatloKuiah  by  laatlnot: 
24  woro  liable  to  suoh  confu«ion«. 

^21  in  BTtcilling;,  cUsa  fa). 
U  In  olasawi  not  purely  arbitrary,  fe>,  <d)  and  ft). 

Tln'  first  ami  third  of  these  grotijta  seem  to  show  that  the 
insliiK-livt*  niHhoil  of  df^iOiiiK  >b  k-sa  vahiubic  in  tli»  later 
ae<iaireil  forms  of  dUr.rimination.  This  iigrees  with  the  gfii' 
■eral  biological  principle  that  inetinctivo  action  proves  valua- 
ble Id  relatively  siiuple  conditioiiH  to  which  the  organism  in 
vrell  mliiptcd,  hut  miiKt  Ik;  replaced  by  ooiiHciouH  iictioa  when 
thr  roiiditiouK  btx^orao  vomplex  and  adaptation  less  perlvvt. 
Most  of  thoAP  who  h»re  no  ronfntjtionH  are  among  the  class 
who  dl!4tiiipii>i)i  thi-ir  hundH  hy  a  diflorouee  lu  fot^Iliij;,  who, 
perhttps,  ciirry  (^peliin^;;  iiml  formtilx  and  even  historical  asso- 
ciationD  in  motor  ttriuK. 

<4}  Qii^'fttioii:  Have  yon  mnHt^ffd  any  sach  tendencies, 
and  how  f 

Of  68  who  answered  this  queiitlon: 

29  employ  an  arbitrary  aaaociatlon. 

15  employ  reasoning^  {.  c,  tliey  think  of  the  meaning  of  two 

Jtornu  or  the  denvation. 
8  DM  arbitrary  mnmor^- — aorae  on.1]  It  aheer  force  of  will,  othent 
strftin  of  attention,  with  eome  it  becomee  poBitive  rauscnlar 
ttrain. 
IS  have  not  sucf^eded  in  miutterlng  their  confnslona. 

A  comparison  of  tlie  records  of  the  firRt  and  second  qnes- 
Lionings  for  questions  (3)  and  (4)  sbowe  that  fifteen  persoDfl 
find  new  confusEons  and  seven  omit  old  ones:  and  that 
nineteen  Aeem  to  have  cliaiti^ed  tJieir  method  of  miuttf^ry, 
eight  find  arbitrary  memory  litxtiKtw-ssrul,  seven  find  i-onfu- 
KiOD  not  overcome,  fonr  are  srattfring —  rule  ingt«a<l  of  arbi- 
trary  memory  and  vice  versa. 

B.  Question:  How  do  you  recall  a  forgotten  nameT 
B«plies  on  second  qncstioning  (97  coses) :  Eijibty-cight 
(88)  recall  by  some  sort  of  association.  Two  (2)  are 
oonacions  of  u  Htraiu  toward  vacancy.  Oae  (1)  calls  up  a 
mental  inia{;e  of  the  name  [tries  to  visoalige  itt].  One  (l) 
Is  ansncce-sHful  by  any  method,  and  five  (Jt)  cannot  tell  how 
they  recall  a  name.  A  further  classification  of  those  that 
work  by  an  associative  cine,  gives  the  following  results  ; 


MO 


yn.Bff  : 


Of  as  BuklBC  na*  of  mmm  sort  of  MsooUtlon: 

til  aeek  ^  umtKUtian  irith  th«  penoo  to  whom  ihe  nuu  be 
Ibmi,  th»  elruniBgUncw  oaaT  which  it  wu  first  beari  nl 

M  bjr  Iha  lallfal  leUer,  or  the  pUce  on  tho  roll. 
U  vj  tba  Miuid  oi  tbe  nAoif. 
1  fay  BOBM  peoolUritj  of  the  spvlUng. 

tl  B«era8  probable  that  tbe  common  habit  in  trying  Ion lal I 
iuuu«  18  firat  (o  reeftU  llw  ima^re  of  the  person  wbose  namt  il| 
U,  or  thccimuBrtaiioea  io  wtiii'h  ihe  name  has  been  lieanl,! 
•oowollMr  eoaplex  image  in  which  the  name  is  a  part. 
BHj  happen  alnwet  unconsciously.  If  tbiti  mi'thod 
■ppial  is  made  to  some  one  of  the  more  conscious  methodic  1 
witietli  attention  is  ilirertMl  to  some  romoubered 
mark  of  the  name,  in  the  hope  that  this  will  brin^  ui 
rest  The  fifty  one  above  make  as©  of  the  first 
going  from  whole  to  part ;  the  remaining  thirty-fierea  asc  ttel 
more  artifirial  method  and  go  from  part  to  whole.'  Tlrtl 
initial  letter  is  apt  to  tie  the  pmrt  iin-nlled  both  becaase  of  ili| 
prominence  aa  a  Cftpilal  letter  and  becaase  of  Jt«  being 
firet  in  the  aeries  that  make  up  the  niune.' 

Tlie  chi^f  difference  between  the  records  on  this  point,  hi 
the  tirsL  and  sei-ond  queMtioniugH,  U  the  decided  gain  in 
groDp   that   makes   nse   of  the  Srst  method.     In   the  irtt] 
qaeetiooing  the  fr>-oapa  were  nearly  equal ;    in  the  Nocond, 
small  class  who  had  depended  upon  some  peculiarity  of 
leading  consonant  or  vowel,  length,  rhythm,  color  or  a  va 
indcfiniible  te«-]ii)f*  of  rrirotniition,  aJniont  entirely  di&ajiftear 
into  the  class  that  recall  by  asMcialion.      This  cbanp'  uaj 
very  likely  have  been  doe  to  better  ol>servatiou  on  the  ytn^ 
of  the  anawerem,  induced  by  the   attention    which    the  fir 
questioning  called  to  the  malter.     It  may  also  have  been  d« 
to  a  disiDclination  to  specify  particalarly  a  serond  time. 

n. 

Method*  of  Concentrating  Attention  and  of  Getting  to  Sl«f' 

C.     (1)    Qneslion:  How  do  yon  concentrate  your  minij 
with  all  your  might  on  some  one  thing,  e.  g.,  in  playing 
parlor  {jamc  ot  "  mesmerismt  " 

Tbe  naive  answere  on  this  point  in   the  first  qnestioi 
wero  of  three  types : 

'It  has  already  been    round    In    association     experiments 
transition  from  whole  to  part  la  more  frt-quvnt  and  probably  eaiis 
than  tranBltlon  In  tbecontrarv  direction.  (Cattell  and  Bryant,  JUuiM 
Vol.  XTV,  1S«9,  1..  211. , 

*Exponmciit«  on  memory  Bpiui  have  showed  thu  soperior  penisl' 
CDoe  of  the  ftrst  member  of  thcserica  used:  c/.  Bolton,  thla  JorKirAtT 
Vol.  IV,  p.  S7B  i. 
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(«^  Those  who  were  conscious  of  some  physical  Btrain 
vliicb  nicled  in  conrantnition,  f.  e.,  a  [e4*]ing  of  «*x(^rting  will- 
K)'w«r  in  mcDtally  repeating  the  commanil  "  Do  so-aml-so  ;  " 
ir  a  tenaion  ot  the  vocal  oi^ans  in  repf^ating  over  and  over 
Jie  oaraoH  of  tJit>  Riiigle  object  whicii  the  "  meHmerietHl " 
person  is  dCBired  to  fiud;  or  a  tension  in  the  head,  or  an 
Bfiort  to  keep  the  body  (]niet. 

(6)  Those  who  are  more  conscioiiB  of  a  m-ntal  imafte  of 
the  objector  of  the  act  to  be  performed.  A  few  see  the 
Dlii«ct  in  all  ltd  [KirtHOi*  relatiotiH,  and  one  iiC*'-H  the  wont. 

(c)  A  rcry  small  clusii  are  conscious  of  auditory  aooaa- 
tions,  I.  e.,  they  hear  the  word,  either  with  or  witiiout  re- 
peating it. 

A  few  others  can  give  no  idea  how  tbey  do  coDcen- 
tnte. 

The  written  answers  of  the  second  qnestioning  confirm  this 
regnlt,  hnt  the  first  class  is  much  larger  than  the  others. 
Sep^'tilion  seemed  clearly  a  means  of  coQcent ration.  The 
thinl  cluss  almost  entirely  disappears,  and  the  numlier  of 
thori*^  wlio  ranuot  tell  incn'HHCw. 

(2)  Question:  How  do  you  force  yourself  to  work  when 
you  do  not  want  tot 

Beplies  on  first  qoestionlng  (100  eaaes)  :  Sixty-one  (61) 
think  of  the  end  to  be  attained,  duty  to  self  or  to  somo  other 
persoD.  the  necessity  of  getting  done  promptly,  oonsrcjuences 
of  doing  or  leaving  undone.  Twenty-four  (24)  mentioned 
some  physical  device,  e.  g.,  sitting  up  straight,  reading  alond, 
raiding  over  Mild  then  Htoppiug  to  reiteut,  or  dome  Iwdlly 
tomfort  conrincive  to  "  framraing.''  Fifteen  (15)  conld  sftj 
only  ■'  1  jnst  iio  to  work." 

The  sfxty-ono  give  the  usual  testimony  as  to  voluntary  at- 
tention :  in  forced  work  the  present  physical  discomfort  is 
bidden  by  tlie  pictured  future  happineHH  or  unhappineKii.  It 
alao  appeftis  that,  when  duty  and  inclination  conflict,  the  fear 
ol  evil  conifeqnencfn  in  a  more  powerful,  or  at  least  a  more 
fre4|Uent,  motive  than  the  hope  of  good  to  be  uttained. 

Replies  on  second  qneetioning  (1»7  cases)  ;  Forty-five  (45) 
mention  duty,  netcKKity,  fear  of  conttequenoes,  three  thinking 
0(  tbe  object  of  the  work  and  one  ol  the  reward.  Twenty 
(SO)  speak  of  physical  tension.  Eighteen  (18)  hare  some 
tpecial  method  of  going  to  work,  and  fouriueu  (14)  cunuoi  tell. 
Among  the  methods  mentioned  are:  Close  attention  to  de- 
tailK.  removal  of  all  external  distiaclionti.  readingaloud,  timo- 
iog  one's  self,  not  allowing  one's  eyes  or  hands  to  wundor, 
feigning  an  intense  interest,  and  imagining  one's  self  another 
person  who  is  not  tired  or  who  wantn  to  work.  One  speaks  of 
artificial  sUmubitiou  with  coflee. 


Bow  do  70a  p^  wtHmtOom  to  a  4ifi 

(M  rama")  :    BbttyToar  <Ul 

Tea  ( 10)  think  of  losiDf  u 

r.  of  poUsencM.  nc.  1.  r..  vakr  liatmmg  m  mttv 

r)TK  (5)  fed  pfajnirml  Rlxmm.     Ob«  (I)  ttrvn 

kddlMten^aDd  acEteeB  (Iff)  do  not  lialea  if  llwr 

<  Is  thfa  <|acatloa  IvfaiK  «ai  asoaicr  pkttR  «l 
Sm  pkyrioil  atnlM,  mor  woral  comciQewwat  b 
tatt  a*  lawMW  a<  gfttiBiF  bold  of  Uw  nbtecl- 
;  is  prMWWd.  Tlie  iittml>er  at  tboee  wbo  do  Mt 
Hrtm  iaelaJea  Mi  aetBlwra  of  the  tamlty  who  an',  of  roonr, 
beyaad  the  sMge  of  coBipiilBor7  an«atiaa  to  dall  Ifocnras  ukI 
mrmaat.  Tb*  saallooA  of  tlwniunber  ol  stadents  mwuB- 
iiS  ia  doahtfaaa  da«  to  the  lart  th»t  tbet  qoestfoa  wm  (>x- 
flitecd  to  ■■■■ :  Bow  do  yea  poj  aUMitloo  to  aometltiiig 
3r«a  are  to  be  erawiaed  upon  brmfierT 

A  djaalflation  of  tlie  wttthoA*  »fnploTPcI  by  ih«>  Rixir-foar 
irtto  bav«  «ociaew<u  KccbocU  pvta  the  following;  uble  : ' 

0(  Ch*  H  llm  ha«-»  Bome  eonidoM  wKhod: 

U  poj  dose  UMbUod  so  Um  words,  wpxtttMt  tb«m  after  ihe 

apealar  M  mc— wy. 
M  Mca  aa  InlBieH.     TUi  laokidM   taUsc  Um  atUtade  of 

iaSMnt 
19  Bale*  as  oolGiM.    Son*  n-nuUy,  aoBie  oa  p^tcr. 
11  look  MaafilT  at  tbe  s{»»akc^.- 
I  ■1111111  a  endeal  aultnde 
4  tqr  to  ^  fBb>  fapport  with  tlw  vpaaker. 
1  taMgteoa  aaab  MoMDoe  is  iba  last. 

Two  lliinm  an  strongly  tnarfcH  in  tbic  iahla.  Th«  first  in 
the  appeal  from  th«  sensory  and  n^->^-|)five  tDuctioDK  to  thf 
BCtiYe  and  more  dtrectJy  conlrwilable  motor  raactioni>.  bflii 
simple  hcarincT  to  n-peatin;;  of  tbc  speaker's  words,  tlic 
taking  of  an  attitnde  of  mt«i>st.  tho  (ormation  of  an  outlfni*. 
Tbft  swond  Is  the  tanjing  to  details,  to  thp  rt-latirHv  tas- 
crele,  fiUicr  in  the  sensory  form  of  the  iadividiint  «'onI>i  or 
»i«nt<'mi>K  of  Ihe  fiiwakt-r  or  hits  pprson  (uroiipK  of  16.  of  11. 
and  ot  I)  or  in  tlic;  wore  iiit<;lk-c-tu»l  ionun  or  tlie  oiilliiie  and 
tbe  critif-nl  Rttilnde.  The  f»<-t.  aUo,  I  hut  atlPntion  vna  !• 
©nooDi-Mi^  by  fL'i(;iiiii(j;  int«re«t  l»  worth  rcpinlinf;.  not  only 
for  itA  iinplimlionB  an  to  tbe  nature  of  emotions  in  };i-npnil> 
bot  alfo  a«  a  contribution  to  mental  isK-tii-K.  All  of  the 
netbod»,  hovcrvcr,  probably  involve  more  or  Imu*  folly  both 
the  mental  and  the  phymk-al  airitmles  of  auvntion. 

A  eoniparJson  of  (heatiBwers  toquestious  (1),  (2)  and  (3), 
rcc(?iv4Ml  Ht  the  first  qiiestioning  with  the  lat«r  writt^^n  ao- 
swcm,    Hhowit  iu  (1)  mure  cDnndouHnciKt  of  physical  atr&iOr 
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fftnd  In  (3)  mora  dismrery  of  motbod. 
'difleretnce,  tbe  cbanget^  balaacing  each 


Tn  <3>  there  is  little 
other. 

[i>.     Methods  of  Getting  to  Sleep. 

Qneiition :  How  do  yon  go  to  kImji  when  nleftplMuil 
Replies  on  11  rat  r|Uestioiiing  (100  cases):    Seventy- seven 
(77)    rpjiort  »ome   method,  twcmtythrep    (2S)    report   none 
(twelve  becaosi?  tliey  are  never  sleepless  and  elevea  becnuEie 
whea  they  are  sleeplesi!  no  method  sncceeds). 

Of  77  who  report  tsetboUn,  9  mentiou  a  pbyiticai  method; 
68  Ar«  m«tktal  und  ore  us  folloWH: 
19  try  counting. 
10  repeat  poetry. 

8  hiLvo  varioiifl  mDtlmda  of  thinking  of  nothing. 
6  feiim  tliu  Gt!it«i  ot  Bleep. 

4  make  np  Hloriea. 

*  iuuffiae  tltiit  they  nre  rocklnjE  on  the  ocean, 
i  t<y  to  think  of  aomcthhig  ploasant. 

5  Imaetne  aheop  going  over  a  atlle. 
2  make  piilurt-ti  of  jxMaeriil  or  monotonouD  Boenes. 
2  try  to  think  of  sumuthing  dry  (unintorosting). 
2  confine  attention  to  some  one  thuic. 

1  UstenA  In  imagination  to  &  brook  she  hu  oft«n  heard  wb4a 

going  to  sleep. 
1  iiatens  to  the  uoking  of  her  watch. 
1  repeats  the  Oreek  verbs. 
1  oonnt*  her  breatJiH. 

Bfany  bad  more  Umn  ono  method,  and  many  mentioned  both 
pbyeical  and  mental  methods.' 

In  the  first  qnestioninK  there  yra,s  also  no  report  as  to  whether 
the  answerers  were  troubled  Ity  sleeplessness  or  not.  The 
printed  qaestions  asked  for  physical  and  mental  methods  and 
added :  Are  you  often  trouhled !  The  repHe«  (97  enMes) 
showed  twenty-two  (22)  who  weie  ort*n  fileepless.  nJnctven 
(19)  who  were  rarely  so,  fifcy-six  (f56)  who  were  never  so. 
A  Inrlher  elassUiiiiliou  of  the  methods  employed  by  these 
difierunt  groups  f^ives  tbe  foliowing  table : 

Of  9S  who  are  often  sleeplees: 

«  find  a  phyrfca!  method  more  aueeeaaful,  e.  g.,  more  froith  air 

in  tbe  room,  eating,  lying  on  the  chest,  perfoel  relaxation, 

etc. 
i  ninat  get  up  to  read  awhile. 
Soon  Ob. 

S  nqieal  aomothing. 
1  UDagtaeB  hamming  eounds. 

'Oompare  the  liat  wliinh  Wordsworth  givea  as  ineffectoal  In  hto 
wnnet  on  "  SlaeplomneM." 

"A  Book  ot  ihM'ii  Ibnl  IcUurel;  punt  by 
One  un«r  odp;  lliv  Miuni]  of  ralo  aikl  t>e«a 
MunuuHac:  tbe  fiill  (il  H>rr».  ■Iml*  biuI  •*••. 
Smooth  ■•LA<. 'tin«HbP9t^ivt  «titt«Mutd  puM  Af: 
I'rt  ibeiKM  or  on  iij  lunia,  and  wut  I  Uo 
SI*i>ptM>;" 
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1  IniKglnaB  m  ftgremible  oompanr- 
4  arc  not  ■oooeMftit  by  any  method. 

Ot  IS  who  ore  rmrely  ■leepleasi 
4  try  counting. 

2  lutve  m«tii<^  tbst  mggeai  brpnoUun,  foUowittg  an  lauf 

tnaiyUneapanddowDorvaichlnKa  mental  iniace  of  Inter 

ireavlnjc  lines  and  oonoentrlo  olnuea. 
1  nads. 

1  repeats  oomcthiog. 
I  porfonna  a  almple  arithmetical  problem. 

ThB  other  9  tty  8Cort«a,  Kir  caatiM,  imagining  the  tnflDMC*  ot 
ether,  or  meraly  anythlae  pleasant,  only  one  roenUonliija 
r«al  phjrilcal  method:  the  othera  eeetatng  to  be  maruf 
memories  ot  how  It  U  to  go  to  sleep. 

Of  M  who  nre  never  ateoplces: 
9  think  of  noUilng. 
7  montion  pfayaioa]  relaxation. 
7  ooaot. 
T  think  of  something  pleMant. 

3  repeat  somRthlng. 

10  have  no  conedotM  metbod. 

Tbe  otber  13  have  methods  which  are  special  Instaaoeeof  tUink- 
)Dg  or  something  plesesDtr  botlDvolve  regularity  of  move- 
ment, or  aimple  mental  imagery. 

Tbe  writer's  conjecture,  formed  after  erainiQine  the  ftnt 
colItH-tiuu  ot  metliodti.  that  tti«  liest  of  tht^m  ik  thR  (ei^jngef 
Bleep  (ehieflj  a  pbyeicnl  method)  was  conflrmcd  by  tbe  reU 
tive  freiiHBncy  of  phy»ir»l  methods  among  those  that  are 
realty  BlweplcBs.  Conuting,  rppeatiup  poetry  or  Greek  verbs, 
rocking  on  tbe  ooeao,  liateniof;  to  a  vatch  or  to  the  imafnnarj 
sonnti  of  II  ttrook.  while  they  are  rhythmical  and  wonid  go 
with  re|;ulnr  breathing,  BCeni  to  imply  a  little  more  attentive 
aclivity  (or  their  execution.  Those  who  make  tttories  or 
pictures,  or  think  of  Kometbinn  dry,  or  eoneentrate  attention 
on  some  one  thing,  seem  to  feiRn  dreauiioff  or  to  remember 
the  wmi ■  eon w ions  reverie  thst  precedes  falling  asleep.  This 
also  is  confirmed  by  the  ciassillcation,  for  such  methods  aif 
tried  by  those  rarely  or  never  sleepless.  Both  them  methods 
and  the  feigiilnt;  of  tileep  proceed  on  the  psyeholo^cal  prin- 
ciple tbnt  a  given  mental  state  will  tend  to  reproUace  itseli 
entire  when  enough  of  its  constitnent  parts  are  reproduced. 

Of  (Ui^  psychical  oaiitieK  of  Kli^-pIf^KHneHfi  the  chief  in  innbititj 
to  oeaee  thinifing  about  what  hue,  eii(,'agod  the  attention  before 
going  to  be*!  ;  it  is  a  ''cramp  of  attiention."  The  great  art  io 
getting  to  sleep  on  the  other  hand  i$  tbe  art  of  attending  t« 
nothing,  tbe  art  of  general  distraction  of  attention.  This 
makes  the  methods  employed  in  getting  to  sleep  an  interest- 
ing counter  picture  of  the  methods  of  «)no«ntrafing  attentdon 
in  study  or  on  a  dull  lecture.      Tn  tbe  first  there  is  general 
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IpasBivity,  In  the  Hecond  activity.  To  atteod,  the  muHclea  arc 
contracted  and  au  erect  poatiii'e  is  asttiiiued,  explicit  move- 
mentit  are  mude  (reailiti^  aloiiil  and  reiM>Hl.ing  wh»r  hna  twen 
gone  over,  niflkinR  notes  or  what  is  aaid  by  the  lecturer) ;  to 
get  to  sleep,  tlie  inusclea  are  relaxed,  a  recumbent  position  is 
taken,  mov^meuts  are  avoided  or  HuppresKed  (Ibe  eouoLing 
or  reciting  poetry  ia  generaiiy  silent  or  semi-articuJate).  In 
attending,  tbti  effort  in  tot^sUbli.sh  traitiH  of  thon;:ht  connts^t^d 
vith  the  matter  in  hand  (uiakinfi;  outlines,  Uikinj;  a  critical 
attitude,  looking:  steadily  at  the  speaker,  and  trying  to  put 
oueKell  into  nipporI>  with  him)  ;  in  getting  to  nleep,  the  effort 
is  to  establish  trnins  nnconuected  with  the  intrusive  thonght 
(reading,  counting',  reverie,  repeating  poetry  or  verbs).  Over 
agui  nst  the  tendency  to  eoncGntratiou  on  details  in  the  flr«t  may 
b«  9et  in  the  second  the  tendency  to  rhythm  (which  gathers 
panieulars  into  gronpn),  though  rhythm  hatt  a  yet  stronger 
reason  for  its  presence  in  that  it  reduces  tlie  demands  on 
attention  to  a  minimuni.  In  the  first,  future  consequences 
ai«  a  spur,  in  the  xecoud  everything  but  the  pi-psetit  Is  ex- 
cinded  ;  ami  further  instinces  would  tie  easy  bo  find.  The 
contniNt,  howev«r,  in  not  »liNolul*ly  perfcel,  and  Ihcin*  are 
even  x>oints  of  identity,  becanse,  while  attention  is  eoncentra- 
tlon  as  opposed  to  general  distraction,  it  is  itself  distraction 
from  everything  except  the  thing  att^mded  to.      Tn  attending 

[  there  is  the  exclnsion,  so  far  as  possible,  of  sensations  uncon- 
nected with  the  matter  in  hand,  in  getting  to  sleep  the  excln- 
sion of  all  seoHatiomt :  in  att«ndiug  the  xuore  or  le«fi  complete 
anppression  of  non-a.'isistant  movements,  in  getting  to  sleep 
the  -  oppression  of  all  iiiovement-s.  Botli  are  Nought  hy  imi- 
tation of  the  chamctcristic  altitudes  of  mind  and  body. 

A  comparison  of  the  results  of  the  first  and  second  qnes- 
tioningx  as  wholes  show»  that  in  the  two  months  ttiat  inter- 
vcne«i  physical  methods  had  in  six  instances  proved  more  sue- 
ceei-ful  than  mental ;  in  four  instances  building  air  cantlctt, 
Imagining  something  pleasant,  etc.,  had  proved  better  than 
no  method  ;  in  four  other  iuHtaneeti  reatling,  physical  relaxa- 
tion, etc.,  had  proved  In-lti-r  than  counting;  two  perftont*  had 
fonnd  no  metho(f  successful. 
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III. 

Emotions  fttul  PrKfertncet. 


E,     (1)     Question :  Wliat  things  wore  yon  afraid  of  au  a 
cbiiai 

The  answers  received  on  the  second  questioning  are  classi- 
fied in  the  following  table.      The  inimbcr  of  things  feared 


exceeds  the  aombrr  of  pttmu  qneadaaedt  bec»«se  nMt 
ptntmm  who  coofcwwd  lo  any  tar  eoafaMrt  to  aion  iku  ou- 

flMjaftlrw  nl  Hifngi  tniml  - 

n  IMrvd  udMBfek    Doct  "*A  com  wn*  VMUloaMl  noat  oBn. 

Stmt  mad  wrimjr  Eobblora  wrnnil  tlBMa. 
M  feared  -'"'-i — *       '*'■■'    —*•'-'■  — -^  o(  thaai  eald  nnwrfl 

nDakloo  tatlter  Uwo  fear,  e.  f .,  aoaleaM,  spidera,  wgnaa,] 

auM,  oafas  ate.     Maor  In  tfaia  elan  soaiDOd   abnocndl; 

taaiful,  aad  vara  tcrrtOMl,  ala»,  by  floatisg  leatban,  tMr- 

log  docli,  and  by  all  wblte,  fnaty  Udoga, 
11  taaraJ  hanaa  b<to|^— dmoton,  ifeiH ,  Iwaao',  atfanga  mmpk. 

aadrada  tioya. 
9  feared  Imaginary  evllft.  t.  g.,  witehca.  Sataa,  tlte  end  ol 

world,  bcloK  bnrled  aUre,  sartfaqaakea,  olntaoan). 
3  epoktt  of  tband«isUima  or  of  all  MraoKe  nolaee 
3  anen  afraid  of  vrerjrtUng,  ooa  of  vbiHD  was  anre  it  aas  dM] 

to  a  prenatal  lafloence. 
9  w«r«  afraid  of  aotbiiq;. 

TakiDj;  th^  li^t  hm  a  whole  Jt  is  easy  lo  ttuce  in  it  iwo  Ijrpeaj 
of  fear,  the  artilirial  Feare  imiared  by  paiolal   expvri«nc«  Off 
the  Ka^fn^tioDH  of  elclent,  uml  tbv  iofttJuclivc  Fear  uf  the  db 
known.     From  the  latter  type,  pprbapi*,  onf>ht  to   be  septt- 
ate>]  yf^t  a  tliinl,  tiamfjy,  tears  tJtitt   ariw    rvQt'xIy    oa   aeoifr 
imprtfssioiiti  ot   spMTlal  kinds.  «RpHciaIly   volamiDons  aensa* 
tioDH.     Examples  of  this  would  be  tb«  fv-nm  of  snak«s,  Bplden 
■ntl  inHrrt.s  nnd  of  fuzxy  tbmirM,   dO  far  n»  tbrsi-  nn-  tarrnal. 
the  ft>nrs  of  teArin^  dotb,  of  thunder  and  othi^r  lone]  noiMS. 
and  |i«rlinpH  in  80m«  cues  the  fear  of  darkness — probatdf 
the  most  voluminous  visaal  soattalioo  in  the  exp«rieove  of 
a  Obild.  *    The^e  ure,  however,  at  first  all  inor«  or  I«;ss  slrang» 
experiences  and  later  am  iwiized  a|)on  hy  Haegt-Ktion,   no  fhat 
in  any  individual  case  classifl cation  would  h<>  ilifficiill,  it  not 
impoflaible.     Jn  the  more  consciout^  l^^rn  there  is  a  couiiuob 


Tba  foUowinfi  nx tract  tromtheaotobloemphy  ot  Laura  Brldcmu 
■eanu  toabow  Bunivthiug  lika  an  inaiinctd^'e  tvucb-rvar.  though,  of 
ooime,  strangeneaa  was  also  a  factor.  The  exporleoce  DelongB  lu  a 
Lime  )>efore  h«r  elsbth  jrear,  and  oo,  iHifore  means  of  coqidkiiiI- 
caUng  with  her  had  been  eeoored.  "  My  father  need  to  enter  \ik 
Utchoa  brinsing  some  kiUed  animals  in,  and  d«po»t«d  them  on 
one  of  th«  sioes  of  the  room  maiir  times.  As  I  perceived  it.  it  nsde 
me  shudder  with  terror  because  1  did  not  know  what  the  nutter 
WMS.  [  hAt4>d  to  nppmach  tho  dead.  Oti«  morning  1  wont  to  take 
u  short  wslk  n-ith  my  mother,  t  went  into  h  snug  house  for  aoms 
time.  They  took  me  into  a  room  where  there  wan  a  cotBn.  I  pal 
my  hand  in  the  ooHln  and  felt  sometliingsoqueAr;  It  trigbt«ne<]  tnfl 
unplaaaantly.  I  found  somethtne  dead  wnpi>ed  in  s  silk  bandlcer- 
chwf  so  carefully.  It  most  have  De«n  a  body  that  hod  had  vfu^lty. 
t  did  not  like  to  venture  to  ezaiuliic  thn  body  for  I  was  oonfuuniUMl. 
There  stood  some  nenton  on  ono  dido  of  the  door  very  cabn,  giuins 
upon  thu  dead,  ana  tboy  touched  its  clouded  eye  and  stroked  it  ui  It 
the  tcara  were  shedding  iilonK  bis  face." 


mt  of  hplpU>SHnpss,  in  the  il»rk  one  ih  robtwil  of  lii« 
sense;  gtiosts,  wit<?he«,  Satnu,  r(^p^eBeut  no  unkDown 
RDd  iDTisible  {>on-er  ;  earthquakes  and  Ibe  end  or  the  world 
ftra  catuMtropheM  ugalniit  whirl)  do  power  is  avuiliug. 

The  (innwere  rweived  on  this  bwwi  in  (he  first  qaeHtioning 
w*?re  nnreliablft,  becanse  the  rpsporulttnts  diil  not  at  onw  re- 
call  tfa«>  thinj^  Ltiey  feared  moHt,  and  thoxe  ol  the  itecoiid 
queetioniug  have  alone  been  rcfrarded  in  this  discussion. 

(2)  Qaecition  :  Weni  you  evtT  frinlitwMHl  by  thrse  ihin^xf 
This  question  Rii};ht  be  espcet'Od  to   decide  in    iudJvidual 

cAseH  wht^ther  the  tear  was  acquired  by  personal  experience 
on  tiie  one  hand,  or  by  iUNtiiict  or  8ti^);t>i4tlon  on  the  other. 
Tbe  aniiwers  to  this  (ine^slion  were  inconeluHire,  nbouT  us 
many  fearis  of  Mich  kind  appearini;  in  thn  listA  of  lhoi<it-  who 
hud  not  tMM>n  Hetnally  Irightonod  hy  them  as  In  the  lixts  of 
those  who  ha<l. 

(3)  Qneslion:  How  have  you  overeome  your  fear! 
Most  of  those  who  hnd  ttot  netually  been  fn'ghtened  s|>okc 

of  the  fcaras  ont^n^wti.  A  laririi  claaa  still  fnared  snakrs, 
loftet-tK.  rows,  horses,  drunken  and  Insane  people.  A  feu- 
Mid  they  reasoned  themselves  oat  of  it;  one  said  pride  over- 
fame  it,  Hnotlicr.  that  lic*tter  health  (Rinsed  it  to  dii«a]i|i«ar 
Baturally.  Mneh  thegreaternunit)erof  fears  enuscd  by  aetiint 
fright  had  not  been  overronie  ;  repulsive  thingB  formed  the 
liu^«st  clajtH  of  ihetie.  Twice  an  many  childish  team  pemlHi 
when  cao&ed  by  friKht  r»  wlien  no  canse  can  be  rcmcmbervil 
tod  they  are  lielievcil  to  he  inHtJuctive. 

F,  Question :  Mention  a  good  ghost  story,  i.  «.,  some- 
tbinK  that  gives  yon  tbe  creepy  feeling  sapposM  to  cbarac- 
terlze  ghost  titoricH. 

B«plie8  on  t^econd  qiiegtioning  (97  cases)  ;  Eighty  (80) 
told  stories  which  they  thought  cr(*py.  Twelve  (12)  could 
Idl  none,  were  not  MtitlicieiiMy  iiiipn-n»^e<l  to  remember  tbeni. 
live  ($)  told  Ktoric.t  with  n  hntiioroiiK  tnrn  at  Mte  end,  which 
Iveraed  to  Ix-  the  thitiK  for  wJiirh  they  wen*  remembered,  not 
lortb«  mysterious  pari.  The  stories  mentioned  wei-e  nil 
fMd  to  find  tbe  element  whii-h  givc-A  Iho  er«epy  fe^-ling. 
Many,  of  coume,  involve  8«.>veral  elements  of  the  tearful,  but 
ndi  B  rlassitication  of  elements  \is  van  lie  made  gives  tbe 
lOllowing  table  : 

Of  M  vbories  which  were  thought  erc«py : 

Zt  iovolved  something  unexplained,  i.  «.,  ooe-lblrd  of  all  the 
repliM  were  reaJ  gbo«t  atorlea. 

9  w«ro  rtorlM  of  Inannity. 

10  wer«  stories  Involving  mornl  horror,  its  well  as  other  sorte  et 

fear,  e.  g..  Dr.  Jekyll  and  Mr.  Hyde. 


MS 


a*  MoriCi 


alS 


MM«ftlW< 

vUW  FMkedtori 


o(   rcMBblaaoe 


f  mneOy  malcA  Uwae 
»f  oae  fcuKi  <rf  fear  oil;, 
interasting.    IV 


i8f4ar,  tertan,  ankes,  aod  Uw  lik«  in  F^  a» 
to  the  tame  fears  in  £  sad  perhape  dep«iid  non 
^■■Htiilaty  OB  aeaae  Impiety  for  thtir  effect  than  the  oites. 
ttoftea  «(  i— Miltj  aad  tte  fear  ot  the  insane  are  of  »ii 
aaaa  aiigiB.     Tbe  real  ^bost  storiea  inTolre  darkness  and  iu 
fears  logufcer  vitli  those  of  the  onfcnown  and  of  mytieikiat 
pmrrr.    Aa  catifdy  aew  kind  ol  learapiMani  in  tbe  moral 
bonxM-  l^nrap,  a  aiark  perhaps  of  tbe  adnlt  andleni^  for  which 
SDdi  storica  an  vrittnt.     The  feeling  inspired   l^  "  Dr. 
Jekxll  and  Mr.  Hyde. "or  by  Mrs.  SbellryV  "FrankensteiD," 
•waliovs  np  the  mere  physical  sensations  and  makes  iImd 
ittstntMCttts  o(  a  notal  repulsion.      Hyde's  external  app«ar- 
aaesaiidhfa  crimes  an*  repal-sire   to  ront  em  plate,   bnt  tbe 
stoi;  neass  little  to  Mm  who  sees  only  tbe  bare  iacredtMi? 
tucta.      Ihsen^s  "Gbosta"  is  repolaive  as  any  idiocy  is  rvpal- 
stre,  bnt  there  Is  reor*-  than  mere  idiocy,  tliero  Is  aw*  Ik-Iop" 
the  forces  of  naturv  wbich  make  sin  its  own   pnni.slimeai. 
lUs  is  like  tbe  fear  ot  darkness  in  that  it  is  indivithial  hclp- 
lessoess,  bnt  it  i*  mncb  more  complex.     It  inclndc«  many 
kinds  of  sense-feara  pins  associations  with  moral  ideals  tliat 
do  not  exiHl  for  (he   j'onn};   rhtld.     Tbe  (;faoKl    »torie«  that 
afieirt  one  mo«t  art-  ibosu  in  wbirh  Ibere  is  a  skillfnl  accama 
iaiion   anci    intprwearing  of   all   sense-fears.     Among  (IiCMi 
gfaost   fltorlex    Pou's   tales,   Lytton's   "Tbe   House   and  the 
Brain,"  and  a  story,  orij^iuidlv  from  the  lierman,  called  "The 
Gold  Arm,"  were  meiitioneU  equally  oftwi.      Stories  of  being 
watched  by  a  pair  of  eyes  pc«pinR  throufih  a  rent  in  a  ctirtain 
or  a  crack   in  the  iioor  received  tbe  next  highest  nnmbcr  ol 
votes,  and  after  them  a  story  in  Harper'a  Xagazhie  for  1659, 
called  "What  was  It  T"  An  esumiustion  of  tbe  plots  of  thes« 
stories  Hhows  most  interestingly  how    the   artiBeiul   fear  is 
worked  up;  fears  of  tho  sense  typ^^  ^^  common  bnt  geni- 
ally suboniiaate.  the  fears  of  others  are  desrrihed  and  exdl(s 
onr  own  l)y  Kyiiipatliy  or  Imitation,  the  whole   scene  of   tbo»' 
story  is  j^radually  shifted  from  the  ordinary  world  of  day- 
light and  known  forces  to  a  world  in  which  man  ts  the  sports 
of   mysterions   and    unknown    powers.     The   appeal   to  thi 
senses  is  never  to  all  at  once;  n  presence  can   Hometimee 
felt  but  not  seen,  Mometimes  seen  or  heard  Imt  not  touched 
sometimes  it  is  only  tho  efiects  of  its  acts  whictb  appear.  Thi 
actual  Hhudder  of  fear  is  generally  the  result  ot  a  spocial  sen- 
sory appeal. 
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O.  Qnc§tion ;  Mention  several  concrete  instance*  of 
things  that  have  ma<]e  you  angry — ten  if  possible. 

In  onler  to  secure  a  lar^  iiumber  of  aiiNU'ero  no  tim(>  of 
life  was  mentioned  aud  Itius  \hv.  iustant^va  rxteud  from  t-hlld- 
bootl  to  the  age  ol  the  avRrage  Jnnior  in  college.  Those  who 
Tpjsbed  to  respond  kept  asking:  "Do  yon  mean  vexed,  or  iti- 
dignant,  oreitnply  mad  ?''  The  latter  definition  was  adopted 
liecanse  it  KEJWutd  least  likely  to  lie  misunderstood.  Of  100 
persons  a»ked  only  31  gave  l\»ts  of  thinjfs  that  had  made 
them  "mad."'  These  lists  inclndfd  247  itistatires  of  anger, 
but  thirty-two  intitiiuees  were  duplicated  in  the  same  list, 
t.  t.,  the  same  person  tincOD»eioui«ly  gave  two  or  iiioi-e  in- 
Htanct'M  when  the  eau.^e  wan  the  name  in  Ixith.  The  instanren 
daplicated  were  as  follows:  Seven  j^ve  more  than  one 
instance  oi  t)eing  angered  by  pnnishnient ;  fonr  by  punish- 
nient  because  It  was  thonght  unjust ;  six  by  reflections  (stars) 
npon  family,  friends,  country,  etc.;  five  hy  arbitrary  compni- 
Biod;  two  by  i>ridu  in  pergonal  appearance;  two  hy  meddling; 
two  hy  iitnnimiite  thingM  ;  one  by  false  accusation;  one  by 
carrying  off  of  property.  A  claS(«iticatioQ  of  the  215  single 
instances  reuiaining  gives  the  following  table  : 

Of  315  irifuRle  iiifltanooa  of  ancer; 
78  wero  due  to  rnuBes  whtoli  the  writer  cannot  better  name  than 
injuries  to  sonne  of  personal  dignity;  seventeen,  rem&rkB 
more  or  less  Insulting  to  raemDers  of  one'a  family,  dear 
friwntli*.  Hex,  ohun-li,  or  politioai  party;  «ixU'eii,  iiiintHhmenC, 
including  Bcoldiug.  puniBhmcint  tnut  •khr  admlmaKired  in  the 
prenenoe  of  othern,  etc.;  seven,  interference  In  one's  pergonal 
affftirH,  e.g.,  relief oim  btiliefHorfH^tulnhijjrt;  aix,  bein^ laughed 
at;  four,  being  slighted;  four,  making  a  bad  appearance 
in  recitation;  three,  not  being  told  n-hat  one  thought  she 
oUf^ht  1-0  know;  two,  being  patronized;  two,  being  goaoiped 
about;  two,  being  made  n  tool  of;  two,  havlnj;  manner*  €*ot- 
revtod;  two, comments  «n  peraoiial  nppeiiranije;  thervetof 
the  seventy-eicht  are  isoliiled  inittHn<?eE.  such  an  being  told, 
•'I  told  yon  ao,"  haWng  work  taken  out,  etc. 
73  are  cnuxed  by  eeuse  of  injustice; 

41,  iDJuatlec  to  »elf:  twelve,  unjust  ponishments;  eif^ht,  when 
someone  shirks  her  duty;  seven,  being  aontradicted — ^in* 
cludint;  positive  accusation  of  falsehood;  Ave,  a  broken 
promise;  two,  hiivinj:  to  apend  more  time  on  lessons  than 
Beemsjnst;  on&,  being  wilLfuily  mii;repreHented|  one,  bo - 
ing  interrupted;  one,  not  being  allowed  to  explain;  one, 


*  The  smallneu  of  this  proportion  is  doubtless  doe  in  part  to  the 
dUSoulW  of  recalling  things  tnnt  have  cnuued  nnger  Cnormal  people 
pQt  nien  unpleasant  thin^  out  of  mind  nnd  in  time  forget  them) 
and  in  part  to  dialnclinntion  to  eonre^e  thoHe  that  nre  recalled.  The 
qaeetion  is  emph;itic;illy  condemcir'd  as  n  tioestion  tiy  thi«  sniall 
namber  of  answers  nod  except  fur  the  goodly  number  of  instances 
cited  by  the  third  that  did  respond  would  have  hardly  been  worth 
discussing. 
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bdos  cheated  oat  of  aooMUdiiff;  oiw,  baing  l«rt  U  hoa*; 
on«,  not  beinit  iymp*tUs«d  wtbh;    one,  when  ■■Oat 
■ertotM  to  ber  w«r»  iiiid«  tight  of. 
17,  inlcMtloe  where  aeU  is  not  loTolved:  tigtt,  eMdns  aoBMna 
eu«  panUhed  naiaaUr;  four,  h«siiBff  eome  ooe  aajmOj 
oriUclEed;  thi«e,  aeemsuilinAle  Ul-t»«ted;   ope,  ■wlaf 
good  nature  Impoeed  opoo;  oae,  aeeloK  one  penraa  icO  m 
•aolber. 
16,  iDjory  to  propertj:    otsbt,  interreroBc*  or  tajor?  bo  pt«f 
erty, «.  ^.,  uTlng  «  notebook  carried  awey;  Ave,  WMo  ■ 
joartuU  or  letter  was  read;  two,  when  a  pet  waa  kilM. 
33  were  arbitrary  eorapoUon,  i.  e.,  to  do  one  thing  when  she  |Ct- 
ferred  to  do  anoCber,  or  to  refrain  rrom  somvtliiog,  or  iliDplT 
to  "do  aa  jron  are  Mo,"  «.  jf^  to  do  some  kind  of  domaMD 
work,  to  practice  mnslo,  to  apologize,  not  being  aUowed  tree- 
dom  lo  do  work  in  one's  own  way. 
3S,  phnlcal  anaoyaacee:  t«n,  being  teaeed;  three,  "the  men 
atam  of  eome  people^"  two,  hortinK  one's  self:  two,  fsmU- 
an^  from  some  people;    t«^,  faaTuag  one's  hair  oonbed 
Other  examples  are:  ptaaos  oat  of  toM,  being  poshed  to> 
crowd,  being  kept  awake  at  nigbt,  etc. 
•,  dlaappomtraent,  «.  o.,  not  being  able  to  leora  somnthfng,  or  to 
find  something  when  It  la  wanted,  or  mlaalng  a  train. 

Snch  a  table  »b  this,  hiuMxI  on  answprs  from  only  aboot  ooe- 
tbird  or  thofte  uKkcd,  <-an  fiiminh  only  Uiu  tno^t  general  indi- 
cations, bnt  there  are  trnc^s  of  a  few  relations  that  are. 
p(-rbapH  not  entirely  aocideulsl.  The  prepouU(>nuic«  of  taentat 
and  moral  causes  is  clear  and  to  be  expecttd.  The  extwil 
to  whifh  oHi-nef^  apainst  personal  dignity  appt-ar  (and  lo  iJi« 
seveoly-oiglit  eix'cifi«d  in  tb«  tabic  obouM  surely  be  added  ■ 
lar;:e  ]>oi'(ioi)  of  (be  cases  of  iajustice  to  seU  and  of  arbilni; 
oompulNiuii)  Ih  doubiletw  cbaraeteriHtic  of  the  ari^ry  emotiou 
ol  pf^plt?  icrticmlly,  and  ia  not  withont  iMtht^opcal  and 
«thiral  iiiiiKtrl.  The  amall  nnniber  of  cases  in  wbieb  tbe 
ant;tr  «'a»  altruiatic,  testifies  to  a  bealtby  egoism  ;  we  ma}' 
be  indignant'  at  injnries  to  others,  but  onr  feeling  rarely  ris«e 
to  anger  unletui  otlierH  Htand  near  euougb  to  as  to  be  corered 
by  the  igoiamc  d  dtfux  by  which  a  certain  Frenchman  ba* 
deM^rilx^d  love. 


H.  (1)  QncRtton:  What  is  your  favorite  nolor,  i.t. 
what  color  appeals  to  you  moKt,  apiirt  from  any  colored  thitV 
— merely  as  color  sensationt 

lieplies  on  6rtitcme«tionJng(100  cases)  :  Thirty-eigLt  (3S) 
prefer  some  kind  of  blue;  eighteen  (LS)  some  kind  o' 
red;  twelve  (12)  yellow ;  eight  (8)  green;  five  (5)  rioleC 
ooe  (1)  white ;  otie  (1)  dark  brown  ;  one  (I)  all  dark  waioi 
colors  ;  one  ( 1 )  mere  brightness  of  eveniiig  sky  ;  oad  fitteeo 
(16)  have  no  preference. 

Beplles  on  second  questioniog  (97  cases)  :  Thirty-ser«o 
(37)  prefeiTcd  blue;  twenty-two  (22)  red;   ten  (10)  yellow; 
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nine  (9)  dreen ;  Ave  (6)  violet  (heliotrope,  laveadei, 
paritlo)  ;  two  (2)  browu  ;  two  (2)  (,'ray  ;  oue  (1)  white  ;  one 
1)  ImglitnPSB  ol  Uie  evening  sky ;  one  (1)  all  dart  warm 
Olors :  and  seven  (7)  hud  no  preloronce. 

Bine  is  clearly  the  most  generally  preferroil  color  aud  red 

tends  nest ;  after  it  follow  yellow,  p-een  and  violet.     The 

Bost  noticeable  diflereuce   between   the  results  of   the   two 

nestioningH  in  the  decrease  of  thoHe  who  bave  no  preference 

tnd  UiCKain  of  those  that  prefer  N*d. 

This  order  is  conllrinetl  by  the  report  from  a  psychology 
lass,  each  member  of  which  was  asked  to  write  her  favorite 
olor  on  a  slip  of  paper  Ijefore  leiiviug  I.bo  room.  This  class 
I  tweniy-onf  reported  as  follows:  Ten  bine,  four  red,  two 
©ne,  one  yellow,  oncigray,  one  violet,  one  green,  one  white. 

Another  class  of  forty-six  was  asked  saddeiily  to  put  down 
fce  first  color  that  eamo  into  their  minds.  Of  forty-six  per- 
PODB :    Kiiietoea   wrot*.-   i-ed,    (ift<*n    wrote  blue,    five  wrote 

How,  four  wrote  white,  one  wrote  gi-een,  one  saw  the  whole 
pectram  beginning  with  red,  one  saw  a  band  of  four  colors 
(eginning  with  red. 

The  explanation  of  color  preferences  was  sought  by  asking 
be  second  tinetttion. 

(2)     Question  :  Why  do  yon  like  this  color! 

In  the  first  quegtioning  -. 

H  80  {blu«>:  90  give  n  rowon. 
it  IS  (nd):  IS  give  h  rf'iutun. 
M  U  (yellowi:  10  give  a  re&Aon. 

Of  tM  tmalW  cliisiteH  nil  a.in  tnll  why,  and  th«  reasons  are  most 
elaboratf)  (or  thv  moit  tmutiuuf  colors. 

In  the  second  cinetitioning  : 

Of  37  <bhiQ>:  20  can  give  aorae  reason. 
Of  22  red ) :  ID  can  (cive  some  rvMcoa. 
Of  to  t^roUow) :  8  c-ao  give  boehc  rvaaon. 
Ot  B  ( ereen):  8  c«n  give  eome  reason. 
All  after  green  ss  betore. 

Prom  this  it  appears  that  In  both  cases  red  has  more  COD- 
Jrious  meaning  than  blue  or  yellow.  The  reasons  given  for 
bking  blue  an',  ilelicary,  purity,  tenderness,  spiritnality, 
bflaity,  mlmne^i5,  fuitJifiilnvss,  immortality.  Red  is  chosen 
Ivcause  it  is  warm,  deep,  cheerfnl,  loving,  intense,  passion- 
He  or  quivering  with  pulrtatlng  life.  Reasons  varj-  in  Wth 
tm*  wiUi  the  shade  ebosen.  Yellow  is  chosen  for  warmth, 
wftness,  happiness. 

{^)  Que«<tion  :  Uns  this  color  any  associations  with  per- 
JoiiA.  places,  mnsic,  poetry,  emotion,  odor,  tastet 

In  Ihe  flrst  quvHtioning  : 


1 


eotlj 

2tilM 


Of  a  (blue):       SS  have  Home  uwocistlon. 

Of  IS(nd):         lOlifivo  M>nnf>  aMociatlon. 

Of  12  (y«noir):    9  h>ve  Bume  mmociation. 

All  stter  yellow  hare  Home  awocUtloD. 

Id  Ibe  second  qucetiouiog  : 

Of  St  (bins):  36  hav«  som*  i«k)c1«Uod. 
Of  St  (red):  IS  hare  some  aK*o44alion. 
Of  10  (7«lk>w) :  6  hare  Bome  aasocUtlon. 
Of  ft  (Kreon):      >  hare*oni«  iMeodation. 

Uliie  Is  moat  associated  with  the  sky,  then  with  memories 
of  (-hildhooU,  witb  tb<>K«a,  with  miiBic,  ant]  all  the  gvatler 
feclin^fi.  Red  m  associated  with  strong  feeliuKS,  stKHit; 
characters,  aQtnmti,  martial  mnsic.  Both  are  freqaeaUf 
as80clnt«d.  with  persons.  Yellow  is  asfiociated  with  flo 
aud  Bunsbine, 

The  f'onKciouH  leaRons  are  relatirety  more  numerooR  to 
case  ol  red  tb&n  in  that  of  bine,  but  the  oxplidt^  asBocincioi 
are  less  so.  This  wonid  seem  to  m<^an,  if  the  B«:arr«  will 
bent  auy  ioterpretatiou,  that  red  is  a  color  of  somewhat  morv 
direct  emotioD.ll  meaning,  and  bine  of  somewhat  more  iodiiect 
meaniiiK-  The  "  direct  meaning;  "  of  any  color  is  proliablj 
dependeat  on  early  and  forirotten  associatioa,  and  the  indirect 
on  later  and  better  remembered  assodation.  If  thia  is  tin 
caM  the  direct  emotional  meaningof  red  woold  probably  be  a 
trace  of  the  supposed  preference  of  very  little  children  for  that 
color.  How  m«ch  the  answeni  are  influenced  by  Hneh  cx- 
preRHions  as  "  ti-ue  blue  "  would  be  hard  to  say,  but  there  ij: 
not  u)ui:h  trace  of  it  in  the  "reasons"  and  "asBociatJouf " 
8iHH'ili<M].  Early  liabits  of  dresfi  may  count  for  a  good  deal 
(moi-e  fbildreu  sfwm  to  be  dressed  in  blue  than  in  red),  \mi 
this  stiH  leads  as  a  problem  why  mothers  choose  blue. 

1.  Question  :  Did  you  express  yourself  lo  any  art  form 
before  eighteen  years  of  age? 

Kt^pHes  ou  second  (|ueslioQing  (97  cases)  :  Sixty-six  (64>) 
Yc8  ;  thirty-one  (31)  No.  Two  (2)  used  some  form  or  forms. 
but  do  not  say  wtiich.  A  classitication  of  the  forms  nsed 
by  the  sixty-four  remaining  Rives  the  following  table  : 

Of  M  who  made  oa^  of  eome  art  form: 
H  Dfled  verse  (^ alone). 
10  lined  MtnrloH  ^ftlone). 

6  uwd  drawiuK  or  painting  (alon«). 

4  med  mudc  (alone). 
H  used  Atorlea  luid  poetry. 

3  UHvd  eU'riun  nnil  ilnivtiiit;  vt  painttnfC- 

3  uBcd  pDutr>'  Hnd  drawing  or  pntnting. 

2  uMd  poetry  aud  muaic. 

1  OMd  palatine  nnd  music. 

S,  all  arts  hut  miiair. 

I,  all  arte  but  painting. 
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Tboae  who  replied  Xo  Etc«mod  to  take  pjiile  in  the  lact  that 
they  had  brcn  ^ilty  of  no  snch  vmithfnl  folly.  Mont  callfd 
their  po«tiy  rhymes.  No  att^Miipt  was  made  toget  possession 
of  the  prodiictiODB,  but  infortiiation  vas  vohiQteered  io  some 
caaea.  Most  iu(«restiii};  whh  cub  wliti  wrotf?  a  iragedy  at  t*ii, 
■whioh  was  acteti  on  a  little  staRt^  (or  the  benefit  of  tier  friends  ; 
from  ton  to  thirteen,  an  epic;  at  t.tiirt>e«n,  sentimental  and 
religions  poems.  A  tew  mentioned  telling  stories  as  a 
favorite  i^astime,  bnt  said  they  did  not  write  them  down.  A 
few  menUoued  a  fnll  joiirnul  im  onv  means  of  expressing 
feelings  from  about  twelve  to  fl(t<Msn.  A  few  more  who  were 
asked  in  general  converealion,  said  their  poetry  was  religioaa 
and  their  stories  sentl mental ^-of ten  involving  their  idealised 
selves  aH  heroines. 


IV. 

RficoUecfioju  o/"  Childhood. 

J.  Question :  What  were  your  favorite  games  when  a 
child  1 

The  lial  of  games  falls  easily  into  active,  imitative  and  com- 
ipetitive  groups.  ClofiHifying  in  that  wav  gives  the  following 
bible: 

Of  92  who  rfplied: 
49  gave  active  games  (inctodiiif;  those  of  competitive  activitj'): 
31,  mnnins  and  being  purxupd-,   speciflcnlly:  sixteen,  hide 
andaeeic;  six,  all  mnnine  f^flm^H   (non«   ncimed);  four, 
tns;   RhoMo,     I>onc)on    brhlge,    puaay    wantn    n    corner, 
bliii<lTiian'Hl]iifr,  fox   imd   g^eee,   liop-st^oleh,   mulberry 
bush,  wild.  IndiaUH,  eto. 
18,  mere  activity   C?):  horse,  all  boys'  gamen,   all  out-door 

gHmes,  climtiliiic  tret-jt,  niling  iKirseltack.  Nwiii|iine,  etc. 
ff,  gamoB  involving  moro  thought:  four,  ball i  one,  hunt  the 
thimble- 
9S,    Imitfttivo   Kam9s:    thirteen,    dolhi;    twelve,  drftmii,tic  plays 
Onv(^ntrt(l    from    sCoi-ieHi;     four,    knoplni;    housp;     four, 
school;  two,  hnilding  bridges;  one.  church. 
T,  competitive    cameH   (involving    thotignt) :    three,  cheekers; 
two,  domlnoeH;  two,  piizzlcH. 

Kvidpntly  (:ir  thu  larger  number  preferred  oat-door  games, 
aid  among  these  most  prefer  the  excitement  of  chasinj;  and 
Ving  chased.  Hide  and  seek  is  the  most  popular  game  of 
all.  I>olls  eomo  next  in  order — imitation  of  family  life  next 
after  desire  for  pure  activity.  After  these  two  games  the 
ttnuining  active  and  imitative  games  are  almoitt  exactly 
i  ^ual  in  nuinl)er.  In  all  cahcb  where  a  number  of  games 
f*er»  mentioned  the  one  given  first   was  taken  as  that  pre- 
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K.  (L)  QuvttlioD  :     What  is  tbe  earliest  thing  you  ai 
you  cau  remember  1 

The  replies  on  the  second  qneBtioning  (97  cases)  ma;  be 
olasaified  as  folio n-s  : 

Of  97  who  answerod: 
17  roin«mbdr  a  birth  or  dnalh  in  the  tAmily; 
14  remember  being  frightened  or  hurt,  «.jr-,  falling  downtt 
being  fttung  by  a  bee,  beioK  blit«n  by  a  don,  being  puMsbe 

EatliiiK  niiKtrrd  iiiiicht^d,  feeling  pain  in  ejeM  from  n—hf* 
ght  through  tho  windows  of  a  railroad  coach. 
12  remeoiber  an  illne»ei  of  self  or  family. 
10  rt)m<Mubor  un  vaiotioiii  of  ihctKi,  three  r«m«mt>er  n   teellnc  «f* 
gri<rr  or  (li^Appointniont  nt  the  doftth  of  *  pob  Rnimai,  WMn 
psrenu  utart^d    to  tbe  Centennial,   when  s   neoklaco   WM 
«tolen;  one  remembers  a  feeling  of  Mu;er,  and  two  roia«mb«c 
the  fenllng  of  plonsure  on  receiving  a  pregeiit. 
9  somii  novel  vxiieriencu  which  seems  to  oontjiln  an  assertion  ol 
individuality  or  at  least  a  recogiiition  of  self  as   acting  tnd«- 
pendently,  e.  9.,  gofnt^  to  Sanday  eohool  alone  for  the  Ant 
time,  walKing  ocroen  Ine  floor  the  flret  time,  the  flrat  eentencc. 
nuwuig  away,  or  acting  upon  a  now  idea  Btrlctty  her  owa, 
■QOh  aa  dreeaing  ui>  a  dog  or  trying  to  mtika  »  oblckcn  ewiia- 
7  something  eonn««ted  with  grandparenta. 

2  remdmbnr  n  virtlt.  ThRHO  might  beregordnd  t'lther  ns  beloagiBg 
with  the  deTelopment  of  indlvfdaallty  or  with  tbe  memory  « 
new  soenoB. 
1  remembera  her  lather's  alngine. 

20  remember  parUculaj*  scenes  which  do  not  fall  Into  any  of  the 
arbitrary  olaaaea  above.    Of  thene: 

13  have  central  flicuren,  r. ;/.,  a,  Clirislmas  tree,  a  Are,  a  boTW 
and  corriiigo.  Bnmum^s  giant,  a  colored  loaa,  aewc^a 
Idttoa,  a  chicken,  a  now  bridge. 
S  have  no  central  flgures  but  conaist  of  a  nambor  of  eeiise 
impreaxloitii,  <■.  g..  acennti  at  the  Oeiitenuial,  playing  in  tbs 
garden,  Ibo  family  moving,  a  woddlng. 
5  while  remembering  sceaea  do  not  specify  one  abovo  the 

rest. 
8  cannot  Mlocb  any  memory  as  the  eorhest. 

Taking  the  t»b1e  as  a  whole  Beveral  tendencies  app««r. 
The  preponderant  direction  of  the  mind  of  the  child  is  ahowi 
by  tihe  fac-t  that  seventy  shon*  attention  to  the  oii(.'«ttlc  world 
and  only  twrnty -seven  to  «elf.  Rven  when  the  child  think* 
of  himgclf  he  is  more  apt  to  regard  hlnaiM'lf  as  a  victim  of  seo 
sations  than  as  an  agent  in  bringing  things  to  pass  ;  In  tbr 
twenly-neveu  eases  ouly  eight  are  of  sell  assertion.  Two 
cases  of  seK-disrorery  are  interesting  enonjch  (or  BpoeiSc 
mention.  One  n-tfpondcnt  remembers  Hitting  on  her  mother'^ 
lap  and  bearing  her  mother  explain  to  someono  that  ahe  mutil 
postpone  a  journey  becane^  her  little  daughter  was  ill.  Thl^ 
gave  her  a  ((uet-r  feeling  of  self  recognition.  The  other  mti 
I  remember  "stAniiing  in  the  niidille  of  the  floor  in  the  ha(>)i 
bed>room  and  tbinkiag  that  I  was  one  of  the  people  like  ihosr 
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ftronnd  me  and  not  jiint  looking;  on  at  the  vorld."  The  ages 
in  thcHB  two  (va»f.s  vrtM-1)  rcapcetivL-ly  (iirefi  ycnrs  anil  between 
iwo  ami  tlire«  years. 

A  Hup4>rli<:)al  psami n»tion  of  the  table  net^niH  to  sliow  that 
the  cbiM'R  world  is  a  world  ol  si-nsutionn  ruthur  than  fisding 
(only  five  cases  o(  emotion  are  specified)  and  chiefly  o(  sen- 
eations  ol  sight,  but  this  is  undoubtedly  an  error,  for  an  enao- 
tioD  of  some  soft  is  erideuciy  what  made  tbe  experiences 
ori|;in)illy  itn|m>HMiV'e>.  II  in  thiK  later  (•onsrionH  recall  sense 
e]cnifat«  preduiiiiualt!,  it  i»  because  eiuotionit  arc  thcmHelvcs 
not  clearly  attended  to  at  the  time  tliey  are  experienced  aad 
not  w«ll  pefuUyU  afU-rward.  A  child  that  in  In  terror  of  a 
4lot;  iet  ttttviidiii^  murli  more  to  the  do^  tliitu  to  liis  own  ftMirs. 
The  difficulty  of  reciilling  emotions  ba»  tieen  fully  recopiized 
by  psyeholoKists.  The  preponderance  of  visual  recollections 
may  be  dne  to  a  similar  cnase;  sight  ia  for  most  people  the 
leading  xeniU!  and,  oUier  UiingH  being  etjual,  tbe  Iociih  of  at- 
tentiou  ia  turned  upon  what  is  seen.  Ad  iutercstiu};  ilhistra- 
tion  of  this  general  relation  is  found  in  the  nieinories  of 
Ulness  where  the  things  upeeifiod  are  the  darkened  room,  the 
tai^te  of  the  medicine,  the  candle  lighted  in  the  night,  the 
niolher'M  faep  l^nnding  over  tbHKick  child  or  the  lathwr's  voice 
as  be  carried  it,  while  the  pain  itself  is  not  mentioned.  Tbe 
memory  of  pain,  like  that  of  emotion,  Is  extremely  colorless 
and  imperfect. 

(2)  How  old  were  you  t 

To  this  question  eighty-nine  replies  were  received,  and  the 
average  was  found  to  be  3.0-l-|-  years. 

The  different  rtoups  aver&ge  as  foltowH : 

Memones  or  illncBa,        ...  3.9+T«ara. 

"  grandpari^nts,        -  2.84-  " 

"  birth  ur  death-  -        ■  3.8+  " 

"  beinphurtortrlKhtenftd,  2.(H-  " 

'*  Bpecldl  aoenea,       -  3.1+  " 

"  emotions,           -        •  S.l-f-  " 

"  8eU-recognit!on,    -  3.2+  •' 


V. 

yfigcfUanmu*  Que^tiona. 

As  already  indicated,  the  qncwtionfi  plaewl  in  this  group 
^proved  letis  satisfactory  than  the  others,  and  their  results  are 
chiefly  valuable  as  waminga. 

L.  Mention  HOnte  story  that  has  made  you  weep — the 
most  pathetic  you  can  think  of. 

Replies  on  second  qnestioning  (90  Cases):  Thirty-nine 
(."Ht)  mention  the  death  of  some  character  in  a  novel ;     four 
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(4)  miHtindcn^aiKliDgR ;  three  (3)  bopel«flA  seH-BacriBrf: 
three  (3)  BnHRrinp  for  sin  commitlerJ  in  ijmorajice  ;  two  (i) 
diKap]M)intiumit  of  (li>ur«>«t  hope  in  life  ;  Mveiilcen  (17)  nifi- 
cellaneous;  twenty  (20)  oun  select  none;  tw  (2)  nfrt-r 
weep  over  books.  Tlie  most  infenwting  resnlt  of  tins  table  i* 
the  considerable  nambcr  who  apocity  caaoe  aot  imuMii 
ately  connerled  with  death. 

M.    Uention  a  fuimy  »tor,v,  fnrfdent,  Johe  oi  goene  is 
book  or  piny — th«  fiinnit-st  you  know,  if  poB&ihIo 

In  rPspoiKip  to  tills  qiu'iitioii  mimy  personB  said  they  eoulil 
not  art*mpt  to  solo<'t  tht*  funniest  story,  because  this  was  too 
dependent  npon  varying  moods  ;  if  they  »honId  Mrlcct  one, 
it  would  Ik*  nmrely  tin*  1«hI  luuuy  Ktorj-  thfy  hmnl.  Slany 
who  did  attempt  to  cbooee  i<bowed  plainly  that  ttiey  mentioiuid 
t^e  one  freshest  in  memory,  and  no  diissific&lion  of  then 
Is  possible. 

A.  What  characters  in  history,  fiction  or  lifo  were  idtals 
to  you  when  growin);  npf 

The  answers  to  this  question,  so  far  as  ideals  are  takca 
from  history  and  fiction,  is  tittle  more  than  an  indiwitlon  of 
wbatehildren  rtmd  wlifu  uioKt  impressible.  There  is  a  de- 
rided and  natural  preference  for  ideals  of  the  Kanie  nex,  bnta 
few  n-spondenls  wfn- airt-ful  to  Htate  that  their  ideals  were 
of  the  other  sex.  Where  the  idea.!  ig  found  in  real  life,  tbt 
tendency  is  to  idealise  the  less-knowu  rather  than  Ihu  well- 
known,  the  teacher  rather  than  the  parents,  and  the  old 
rather  than  the  young. 

0.  If  you  had  JQHi  one  sermon  to  preach  what  wonld  be 
your  text! 

Many  subjects  that  were  given  in  reply  to  Ibi^  <tuc<ttioD 
could  not  tw  ctasslfled  because  so  many  sermons  mij^ht  be 
preache<l  from  them.  Some  hesitate*!  to  answer  tho  question 
beranw!  they  thought  it  mipht  be  asked  to  get  an  insight  into 
individual  charactor,  and  give  the  questioner  a  clue  for  later 
use.  The  first  questioning  wa«  made  during  the  Christmas 
holidays,  when  the  fiuuocial  stretis  was  cansing  great  gnfler- 
ing  among  the  poor,  and  social  qnestions  were  much  di8- 
cnssetl.  Tins  seems  to  have  given  color  to  the  anttwers — nt 
least  in  the  second  questioning  answers  of  this  kind  were  Ins." 
numerous.  Some  of  those  who  could  not  chooiso  excn««i 
themselves  by  saying  that  their  sub}(<ct«  would  vary  witl> 
their  own  meditations  nnd  could  not  be  relied  on  as  charar 
teristic,  and  this  is  doubtless  true  of  many  who  chose. 

It  is  not  difficult  to  dud  reasons  for  the  failurv  of  these 
qnestions.  In  L  it  was  clearly  a  mistake  to  nsk  for  the  mc^ 
pathetic  story — Ihns  int  rmliicing  an  unnecessary  effort  of  roiO' 
parison — and  to  specify  the  Bhe<lding  of  tears.     If  the  retjnest 
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beeu  piv»n  tbe  Himple  form  of  f  It  might  have  been  a 
toleraWy  roixI  qnestion.  The  same  i»  trne  of  M.  Botb  N 
ami  '>  are  ill-conceived  in  tli<i  maU«rH  for  which  thry  luk. 
If  full  nD8W(>r»  hatl  boon  obtainoil,  oulj  uncerlain  inferences 
coald  i>e  drawn  from  tbem,  and  O  is  worst  of  all,  in  asking 
for  xoioL'thiaK  that  a  part  at  least  of  the  rt'Hpoadenta  wore 
disinciinpti  to  give. 

So  much  for  the  rcsnlts  of  this  set  of  (laestlone.  On  tbe 
t|iie!4tioniiaire  as  a  psycho lo};ic-al  iiiethoil  a  point  or  two  may 
yvl  \^  uddwl.  Ill  thw  first  placa  what  tents  an*  Uit'r«,  If  any, 
for  thL- lixuctucHw  of  tbe  auswwns  received!  M.  Binel,  in  his 
Psifchologie  expf-rimen/ale*  after  relerring  to  the  accord  of 
tbo  observatious  OS  a  general  control,  mentions  as  tests  ap' 
plicable  in  special  cases,  simple  experimeuts  like  reqniring  a 
respondent  who  has  reported  strength  of  memory  tor  timbre 
to  ^re  Uic  orchestratioD  of  a  portioB  of  a  well-known  piece 
of  orchestral  mnsic,  or  one  who  has  rejwrtecl  colored  hearing 
to  give  at  Kufliclently  sepunite  timett  his  phoEiKuix  lor  a  list  of 
word».  If  the  Orchestration  ia  well  ^iven,  or  if  tho  double 
records  of  the  list  a^rt^e,  thl^  stat^nmnitM  are  probably  troe. 
Tbe  te^t  ol  double  qne-stioning  can  be  applied  to  any  set  Of 
<|iiestioDs,  in  which  it  is  possible,  by  lapse  of  time,  or  in  any 
other  way,  to  make  tbs  second  queHtioiiiiig  iiidepeudent  of  tbe 
first.  The  amonnt  of  eoncordnuce  in  the  two  replies  is  a  direct 
measure  of  the  trnstworthiness  of  the  answer  as  a  represen- 
tation o(  what  the  i-expondent  thinks  on  the  matter  in  question; 
it  does  not  of  course  show  whether  he  is  mistaken  or  not.  A 
Cftrtala  light  is  thrown  on  this  hist  point  by  ti^reement  or  disa- 
greement among  the  resjHindente.  and  (provided  thnt  answers 
may  be  fairly  ex  pect'«d  from  all,  as  in  the  case  of  tbe  qiiej^Cions 
aliove),  by  the  number  of  those  who  And  themselves  nuable 
to  answer  the  qnestion.  If  as  many  as  fift««!n  in  a  hundred 
cuiiuot  tell  how  they  force  themKelvos  to  work  when  disin- 
clined [C(3)],  some  uncertainty  may  be  assumed  in  the 
answers  of  a  good  many  who  did  answer.  And  if,  as  in  0, 
two'tbirrls  fail  to  answer,  from  nnwillingnesB  to  reveal  the 
oanseK  o(  thnlr  auger,  or  tor  itny  other  reatton,  it  is  highly 
probable  that  some  at  loa.st  ol  the  other  third  wero  inflncnced 
in  the  extent  of  their  confessions.  When  a  qncKtioniiaire 
is  Hent  out  bi-oadeaat  to  the  genei-al  pnblic,  this  criterion  can- 
Dot  be  Qsed,  tboii|;b  tbe  total  nuiitber  of  answers  received  to 
ibe  simplest  que^tloD  o(  the  set  might  serve  in  place  of  tbe 
total  number  of  paiwrs  sent  out. 

The  double  questioning  carried  oat  in   tbe  case  of  tbe 


141  f..  Parle,  le9^. 


MtLMB. 

qOflrtlODnBire  abore,  shows  some  warering  ia  the  ansnn, 
•Trt  thOB|;l)  Cbe  iDt«rral  of  two  mooths  woe  probatitT  too 
abort  for  complete  forpetfiUnees ;  ia  moot  ciues.  bowcYcr,  Uw 
ptiiuHpctI  »lio«  of  aiuwen  were  not  ntftierially  chan|;«l,  iDd 
ft  la  bvIicT«d  that  Ibcj-  are  sBb?iaatially  tniT<.  The  iiulnlltj 
of  Mme  respomlonte  to  tell  bov  ibey  msLll  a  tor^ttea  Daar, 
or  how  th4-'y  M->t  ib(initH->)vt«  to  work  wbea  disineliiMd,  tbon 
that  tbcae  qoesUoDS  upproach  the  limit  of  caanal  InUospec- 
tion.  Th«  qoMtioDS  in  tiroop  [V  met  with  the  mostresdy  and 
MCisbMtoiy  uisw«rs.  The  respouduts  Beemed  always  mh 
Umt  tfaejr  wer«  tnakto^  tratfatDl  reports,  the  i«collection>  veR 
iiiti*re«tii]g  to  them,  and  tbey  wert^  g,lail  to  make  007  eonirt' 
bntioas  to  a  bt;ttcr  undcntlandiiit:  of  the  child. 

In  gi'npnkl.  the  qaestioonnire  s^ems  to  the  writer  dor 
valttaUlc  for  the  BXiggBetioan  It  e)rc«  tho  qa«sCloner  than  (or 
its  atrictly  scieotiBo  reenlts.  Each  groui)  of  Ibis  .study  ha^ 
KuggeNt(!d  Kume  problem  for  farther  investigatioD  bj  vxpen- 
lovnlAl   mt'iboda. 


IX.      ThB  MEMOST   AFTER-IUAQB   AKD  ATTE!CTIO!t- 


By  Arthub  H.  DAXtBLn,  1^.  D., 


The  ini-inory  after-image  is  familiar  to  all  who  baay  tben- 
8elvf>8  with  psyrbology ;  and  nmny  otliem  linrt*  rmxiutll!' 
noticed  it  in  their  ability  to  cotiitt  clock  strokes  from  th» 
beginninf;,  after  a  niiniber  liave  already  passed,  or  to  pick  up 
the  wbol<^  of  a  ^eutt-'iK-v  whose  bcf^inuiDg  baK  been  np(*lert«(l. 
The  cxpcriini-tilM  of  tfaia  p«per  were  undertaken  Lo  detenuiii''- 
i(  possibli-,  thf  dnration  of  images  of  this  kind. 

A  prime  dlfUcnlty  is  to  soparato  the  eimplf  perfilotCDce  ot 
the  image  (due,  perliaps,  to  the  native  retenlircne8.t  of  thf 
ncrroiiK  t>nlM(anrf>)  from  its  KOntinualion  ia  asNOeiative  m«iB 
ory.     lb  IK    pOM>il>li--   lo   avoid   the   latter   by   cx|)erini4-alii);i 
with   completely  diHtracted   attention ;  for  what   is    rw'eivfii 
with    complete  iuat  t'Mit-toii  forms    few    associative    Iwodi^. 
or    none    uL    all,    and    runs  it^    course    of   gradual  oxtiac- 
tion     withoQt      intorfer^ince.        The     Ktate    of     the     ima^t 
during  the  fadine  oat  can  be  diiHx>vered  by  loqairiac  tht 
subject  at  a  given   signal  to  turn    his  fnll   attention    u[>on 
It  and  to  endeavor  to  n<|iroduoe  it.     The  degree  of  bis  suoeess 
will  indicate  the  condition  of  the  tmage.       It  is  probably 
ImposKitilc,  under  onlinarycircnmstaoww,   to  seen  re  perfect 
difllractioD.  and,  even  If  ltwe»  aeeared,   it  might  not 
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It  tbe  rormallon  of  oil  axRorlntlv^  bonds.     Ah(;oIut»1y  jx^r- 

■t  disliitctiOD  was  not  secured  io  the  espci-im«Dts  aboDt  to 

ilrwrilw*! ;  tli«y  wimv  iiirtde,   however,   iinclcr  as  iirar  an 

>proximation  to  that  comlition  aa  the  experiint^nters  wmt; 

lie  t«  secare. 

Ak  a  iiiuaas  of  distraction,  the  loud  reading;  ol  lett«rft  pasted 
on  ft  revolving  drnm  and  seen,  one  at  n  tim(>,  throngh  n  hole 
Sn  a  screen,  was  first  tried,  but  proved  itself  less  ftflrctive 
Ihau  tbp  i-eadin);  of  int«rpstin);  stories   lu   a  loud  TOice  and 

E'th  the  greatest  possible  rapidtiy.  The  image  used  was 
U.  aroused  hy  tliu  pruuiiiu-iatiou  of  a  group  of  three  digiLs. 
"When  tli«  Fiil>ie('t  was  well  underway  in  his  reading,  the 
diinte  WRtp  annoiinceii  hy  th(^  operator,  the  thi-ee  occupying 
about  two  seconds.  Alter  a  dotermined  hitorval,  at  a  bigual 
Irom  the  operator  (a  t«p  on  the  table)  the  subject  ceased 
ifftding  and  endeavored  to  n!c:UI  the  digits  that  had  Imhsii 
given.  The  intervals  were  0,  B,  10,  15  and  20  seconds.  One 
hundred  trials  each  were  taken  at  these  intervals,  on  each  of 
two  Bnbjecta,  .S  and  V,  each  SLM'vlDg  alternately  as  sulijoct  and 
operator.  At  beginning,  both  siibjeets  were  somewhat  ex- 
perienrt^I  in  thitt  sort  of  cxp4-riini'rnting  and  the  triiils,  ou 
different  intervals,  were  so  mixed  as  to  exclude  as  far  as  pos- 
sible the  effects  of  both  practice  and  fatigue.  In  spite  of 
itrenDouK  eflurt  to  con ((.'ut rate  on  the  reading  it  was  not 
always  possible  to  prevent  n  return  of  the  digits  to  cotisctous- 
iieBB  before  thr  operator's  signal  and  this  difficulty  increaswl 
rflh  the  Increase  of  the  interval.      A  i-ecord  of  the  case*  In 


m                                            T.S.B1.IC  I. 

B                               Inmduntary  Rftum  (^  DigUt. 

1                                                        ncBJitcr  ■. 

f 

S8m«. 

lOBMi. 

US«oa. 

»8am. 

■hUuu. 

« 

S9 

S) 

M 

Iba«  retirm, 

60 

67 

66 

M 

■Core  than  one  return. 

a 

4 

It 

87 

B                                                  uriuBcr  o. 

Mb  ratom, 

■10         i'        3S 

15 

16 

Dae  return. 

60 

68 

«0 

76 

HtfeUsn  one  return, 

4 

B 

as 

10 

idi  a  retnrn  occurred  was  kept  and  Is  samtnarized  fn 
>e  tAblc  above.    Since  100  trials  were  taken  for  each  subject. 


seo 
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iritli  each  iuterva],  tbc  fignres  represent  percenbigefl  bIm. 
At  the  zpro  iaterval  tbo  reply  of  th«  eabject  followed  fmnedi- 
•tely  OD  the  annonDccinent  ot  tlie  last  digit,  and  uo  time  wm 
t^iven  for  Uih  iovoluutary  ivluru  bere  <<onsfdenM]. 

Tbe  atroop  teDdcDcy  vhwh  this  table  shown  for  tb«  image 
to  tbrufit  itscH  into  PonscionsDess,  was  probably  dne  in  part 
to  tbe  knowU-df^e  that  its  recall  would  pre^eutly  b«  r(N]Dli«d ; 
it  testibeii.  in  other  words,  to  n  partial  divigioa  oF  attcotioa. 
tt  Ih  pruhslily  dut!  iu  ]wrt,  alKO,  to  tbe  g«iipr»]  tcndeoc; 
alrf^jKly  oft«n  obeorvcd  in  both  incatol  imaKW  and  atl«Dti«i 
to  a  periodic  rise  anil  fall.  When  the  onetnal  image  of  tbe 
dij^ts  wsa  clear,  tbe  tendency  to  return  dev^oped  aJmost  ii 

Table  II. 
Dtenam  Kf  Vorrmt  tbrpHes  u>UA  laavoMe  fff  ijUtnal. 

nBIURV*  tt. 


No  return, 
One  return. 


osao.* 


66 


G6 


■  Smb. 


«7 

M 


i& 


1II8I0H. 


S9 

67 


SJ^^ 


It  SWm. 


u 


asKK 


U 
H 


BUM  BUT  a. 


Nonfenm, 
Onoretoni, 


1(10   06 


» 


^ 


II 


'With  this  record  at  the  aero  Interval  may  be  compared  tbe  fol- 
lowing  percniitagnt  of  corrfct  r«p)lefl  in  tlie  pretlmlnary  experi' 
Divnta,  gotten  by  abiH.'r\'erB  D  and  A,  with  ao  uutruction  (orduury 
memoTy  epan)  and  nith  the  dutraction  of  rending  letters  trom  tbi 
rerolving  dram.  In  which  oaae  there  waa  no  Interval  between  the 

ftro  nun  elation  of  the  digita  and  the  subjfct'n  roKponxe.    The  flgorei 
n  parenlhesifl  give  tbe  number  of  trlalu  on  which  tbe  peroanuBWj 
are  based. 


anejeuL 


NO  DimK^ITiuM. 


SDIalui. 


80(90) 


SDlKltB. 


78  (28) 
63  (tt) 


lutHcfta. 


SI  (28) 
8{») 


BaABnn  latwDBini. 


ilHKlia. 


74<«) 


SDima 


6S(81) 
«T(M) 


flotstu. 


T  (») 
S8  (IS) 


ice  ;  il  this  was  sncreHsfnUy  resisted,  the  chai)oe«  of  oom- 
plet«  excluaion  were  much  increased.  Iq  what  t«rm8  the 
return  occurs — auditory  or  uiotor,  or  botb — would  be  inter- 
RSting  to  know,  but  vauuot  Ixo  sluteil  with  (-c^rLatnty  ;  Mibjecl 
B^ifl  iodiDcd  to  believo  it  motor  in  tiiB  case.  I'l-^iut-utly, 
BneD  there  was  no  actual  return  of  the  digits,  the  Hnbjcct  wn« 
iuuaistakably  conscious  or  tJieir  preeenco  and  their  struggle 

E  recognition,  aud  by  redoubled  efforts  at  reading  was  able 
prevent  their  re- entrance.  This  tendency  to  immediate 
i  repeated  return  is  ondoubtcdly  of  the  greatcat  importance 
in  onlinary  memory.  It  i»  in  tliis  way  that  the  original 
memorj' after-iiiiagfs  are  caught  into  the  eouHClous  memory 
tmio.i  ami  made  rccailable.'  If  nt>  ttiicii  return  lAkvs  pla^e  a 
lew  seconds  suAice  to  obliterate  the  imagr.  A  ^iuglp  rilurn 
jIODgs  it«  existence,  but  (or  a  (cw  seconds  only,  a«  iselc«riy 
)wn  by  Table  II. 

The  tabt»  ebowM  that  under  the  conditions  of  these  expert' 
BDts  the  memory  after-image  does  not  laat  lifteeu  eecooda 
a  reproducible  condition,  unless  it  is  freshened  by  a  re- 
leo  Into  consciousness.      It  it  returns  a  single  time  it 
Tiiay  outlast  twenty  seconds,  bnt  not  olten. 

Thf-  tattle  also  dhows  a  eousidt^rahly  grwater  perHistence  of 
the  image  in  the  oast?  of  D  than  in  that  of  >S,  and  the  ordinary 
jemory-span  tests  with  />  (see  note  to  Table  11)  indicate  a 
reCeutlvenees,  but  the  chief  cause  was  probably  a  less  com- 
abundonment  to  the  reading  on  bis  part.  This  was  the 
tpreiision  formed  during  the  expvrimentM  and  Ik  eorroliorated 
the  large  number  of  '^''s  incorrect  replies  with  the  zero 
ral,  where  lack  of  retentivenoBs  would  play  a  small  part. 
can  only  meau  th^t  a  certain  minimum  o\  iittcutlon  is 
Bary  for  the  original  registry  of  the  image,  failing  which 
persistence  is  cmiHideraldy  abbreviated.  During  th«  ttx- 
pertments  the  subjects  noticeci  differences  in  the  vividness  of 
■lie  original  registry,  and  found  an  extra  effort  at  conceatra- 
liOD  uffOesKary  duriug  the  pronunciation  of  the  digits,  an 
tflon  which  the  operator  also  could  often  observe  in  the  in- 
anl  loudness  of  the  voice  of  the  ruiuler.  The  anouuoe* 
It  of  the  digits  diverted  a  certain  portion  of  attention  to 
which,  when  the  experiment  was  ttuccessful,  was  small 
l^tantly  withdrawn.     The  t'tft^cl  of  this  jiartial  attention 


^M  BtBch  sreaMr  |>«rsutenc«  of  wbnt  baa  been  consdoufity  la 
■isd  wu  *leo  oiMXpeotodly  te«tilled  to  by  the  errors  mad«.  Nuin- 
j^eideBtally  niot  In  the  reading  wore  npt,  nnlntenUoaally,  to 
I  place  of  forgotten  dlgit«  So  tht>  wmt  groiipH.  ThU  wu  also 
I  with  DOiabera  once  UB«d  by  thu  subject  in  replying.  In 
m  ortweo^  groupi,  torexamplt*.  the  digit  four  wssactaaliy 
n  times,  but  occurred  In  the  reiiliea  seventeen  tlmee. 


DAMEI£: 


iH  jK^rhupti  in  t.hi>  n»tiir«  ot  a  repetition,  nl  leoAt  Iwth  Mil 
found  it  difficult  to  distingaisli  between  nspctitioQ  aud 
registry.     TIip  nftcct  was  most  marked  when  the  annonnr 
mcnt  of  tlio  di^^tfl  om-uit^  dnrinj;  a,  Dooessary  |>ause   In 
reading.     Froiu  all  thiit  it  is  tlierefore  clear  tlmt  the  iluniliona 
Hhowii  in  Ttible  II  am  iu  «xc*'Kt(  ot   wb:it   might    \j^   exppct« 
with  perfect  dintmction,  were  that  nttainnbli*.      They  rcpr 
srmt  a  limit  Iwlow  which  the  duration  ot  the  simple  memory' 
after-iiuHge  fallfi.     With  pertc-^l  distraction  tb«  subjort  ouglil 
to  be  nnable.  after  a  very  briel  interval,  to  say  whether  or  no! 
any  di^iUs  :i(,  all  lia-l  Ixi-n  aunoiiiicotl. 

A  group  of  (li;nts  has,  ot  course,  a  shorter  duration  thao 
the  eiDglc  4ijiU«  that  compose  it  and  is  harder  to  reprodacc, 
This  is  evident  on  a  comparison  of  Tables  tl  and   111,   in  tl 
tattfir  of  which  ii;  given  the  }K>rcentage  of  right   anxwerx 
the  digit«  in  thi-:  lirKt,  ncoond  and  third   pla(«».     All    roplie 
(except  those  which  had  Ijeen  preceded   by  more   than 
ini'oluntary  retam  of  the  digits)  were  nsed   in   mukinj;  tlit^ 
table. 

Tablb  lit. 
Ptreenlage  of  Right  Aiuwen  for  Different  Afrl*  q^  Uu  Croup. 


Ka  RtnntM- 

Okb  Kbtpiiji 

IM  DWtt. 

niDtsJi. 

UDWl. 

lutiMvit. 

MmzlL 

MDWIi 

fi  Seconds, 

14 

39 

B7 

20 

•24 

W 

lOSeocmds, 

1        24 

13       !        S7 

S 

14 

7S 

ISSooondv, 

1 

9 

18             81 

7 

10 

se 

SOSoconds, 

5 

• 

10              16 

1 

14 

9 

«. 

nuMiuriK 

SSeoondi, 

TO 

TO 

W 

TB 

TB 

•» 

lOSMOnds, 

30 

41 

83 

8S 

89 

7i 

356«cond8, 

M 

1 

S 

46 

31 

91 

7i 

aoSoconds, 

!       " 

10 

B 

38 

17 

S6 

Tho  imatre-s  of  the  separate  difflta  evidently  follow  the  sam*' 
genei'al  course  as  the  groups,  but  more  slowly.  UnU'M  tbej^ 
get  u  recall,  tlit-tr  ehunces  of  surviving  tift^Ku  tueconds  arv, 
however,  not  very  great.  As  regards  tiift  relative  pcrsistrorc 
of  diSorent  parts  of  the  groups,  the  table  shows  that  Ch«  last 
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I 
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digrit  ia  morc!  piTKisUint  and  Ihiit.  there  is  littlft  difforeiioe  l»e- 
tWRpn  th<!  other  two — a  slightly  greater  persistence  (or  tli« 
sccoad  in  i-asfs  of  IS,  and  for  the  first  In  case  of  l>. 

In  conclusioD,  a  few  words  may  be  added  to  shov  the  re- 
lation of  these  experiments  to  those  previonKly  made  by 
others.  The  term  "memory  aftcr-imngo  "  (EriinierHnr/fi- 
nachhihi)  was  introduced  by  Pechner, '  who  reconls  obs'^r- 
vatlons  on  visual  memory  afr*rliti;i(,'<?ji.  Esn^r*  has  described 
tbo  same,  under  tlie  iiame  of  tbo  ''primary  memory-iiuage," 
and  pivps  f  x:implf-s  for  Iwth  sight,  and  hearing.  He  n^miirks 
that  th«^  iraafte  vnniahes  in  the  course  of  a  (ew  seconds,  if  not 
caught  Iiy  att«ntion.  Many  cxperiinente  have  been  niiwlc  on 
the  simple  memory  spun,  with  digit*,  letters  or  uon&ense 
syllables.  They  bare  shown  that,  nnder  favorable  eiroum- 
Htauc4-.s,  irronprt  of  right  or  ten  meinber.s  conld  be  correctly 
reprodneed.  If  the  members  of  the  (;ronps  were  separated  by 
one  wcond  intervals,  this  would  show  that  in  eigbt  or  ten 
aecoiid^'  time  some  of  the  membfiH  full  out  of  memory,  and 
in  I'vnn  U'sx  timi?  than  (h;it,  (or  thw  error.s  are  more  fretinent 
with  Uie  uiitldlc  nKTiiilxTK  of  the  tri'onp  than  with  tlic  tir»t. 
The  most  elaborate  experiments  by  this  method  were  those 
nude  in  Wuiidt's  laboratory  by  Uiotza.'  In  these  experl- 
menta  groups  of  metronome  tJckH  were  compared  with  eiieh 
other,  on  the  snppositioti  that  accurate  comparison  is  pns'iihie 
only  when  sach  jjroup  can  enter  conaciouaness  as  a  whole. 
The  size  of  the  largest  p-oup'4  that  can  be  accurately  compared 
woald  then  give  the  Hi7.€>  of  the  gre.-itest  gronps  that  cin  be 
taken  into  consciousncMH  rntirn,  i.e.,  the  Ri-oups  in  whitih 
the  first  member  given  is  just  fading  out  of  memory  when  the 
last  member  enters.  The  supposition  on  which  these  experi- 
ments were  made  has  been  criticized,  but  apart  from  that 
they  do  not  give  sure  determinations  of  the  duration  of  thi> 
memory  after-imafje,  beeanse  of  the  very  groat  effoct  of  the 
rate  at  which  the  ticks  are  given  and  the  tendency  U>  rhyt-h- 
m.leal  grouping  of  them.  The  experimentM  on  memory-span 
have  generally  been  made  witli  full  attention  ;  Miiur>terh«rg,  * 
however,  worktvl  with  att^cntion  ilistnifted  by  solving  arilh- 
mettcal  problems  aloud,  but  used  his  resnits  for  other  par- 
poses  than  the  measurement  of  thednration  of  the  memory 
afler-imuge.     The  exiMirimoute  of  Wolfe*    on   th«  memory   of 

'Blemenbe  der  Psychouliynik,  II,  4»J  If. 

*Uermaan*K  Uandbuch  der  Pbyslologie,  11,  U,  2S2,  quoted  by 
Jamea,  Psychology,  I,  64(J, 

'PhynoIoeiMhe  PavohoEo^e,  4te  Anfl.,  U,  389  IT.;  forDietBe's  full 
■laMnMBt  aee  PHI.  Sltid..,   II,  a«2  a. 

«JM(MAn/t/ur  P»ychnh)ftip,  I,  18B0,  90-107. 

•SnmmarizBci  by  Wundl,  Phys  Pbv^  4te  Aufl.,  11,  431  B.;  (or 
WoUo'a  full  aUtoineut  see  I^U.  Stud.,  Ill,  A34  ff. 
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ma&ical  tooes  vera  aimed  directly  at  tbe  rleterminaCfon  of  this 
duratioQ.  In  these  experimrnt^i  tliv  itbiUty  to  rt-cotjnisf  a 
glvioi  tone  was  aMKl  as  thi>  tost  of  the  int^rity  of  tbo  mtunor)- 
im&ge  insteatl  of  Uie  ability  to  i-eproduce  it  vhicb  was  a»e<)  in 
th«  expcrimontfi  ot  thi.s  papur.  It  is  Dot  surprisiog.  there 
lor«,  that  the  daratioo  foand  by  Wolf<'  nbould  be  liirger, 
PXt«ii(IiDg  to  ae  much  as  sixty  seoondM.  Tho  (act  that  WoUe'a 
ezpetiiueots  wtrn.-  laude  with  cODcentnu««l  attention,  aai 
thotK  of  this  paper  with  distraet^nl  attention,  iB  also  import- 
ant, though  tjinglp  toiM-A  would  not  lonu  many  associabre 
bonds,  except  i>eihap8  with  very  musical  subjocta.  Tho  per- 
oenta(.'f6  oE  right  ansirers  are  not  dirtotly  compamble  in  thi? 
two  studies,  bucauite  of  the  greuter  opportunity  (or  error  wilii 
the  groups  of  di;rit8,  but  there  in  notliing  overtly  contradictor; 
iu  tiiem.  Tlio  tendency  of  the  diKil^  to  reenter  conacionsiiees, 
obKerved  by  ^'and  D,  is  undoubtedly  the  Name  that  give*  Ifee 
[>eriodic  improvement  o(  memory  in  WoUe'a  curves. 


X.    Ox    THE     Le^i^t    Obkkevabi.e    Intebval     BRTWBKr 
Stimcli  Addkesbed  to  DisfAKATii  Sksses  and  to 

DlFtKRENT  ObQAKS  OIT  THE  SaMR  SEKaE. 


Bt  Aucb  J.  Havun.' 


The  figures  commonly  given  by  the  text-books  lor  tfaii 
Inierval  are  taken  from  work  done  by  Exner  nearly  twenty 
years  ago  and,  so  tar  as  tlie  writer  is  aware,  since  repeated 
only   in   part.^     The  objet-t  of  the    (ollowiD£    experimenle 

'Scad«nt  at  the  Summer  School,  19M. 

'Exuer  i3fiiy.-r'*  Archir.,  XI,  1875,  403-482.  The  statemenU  in 
the  Itfzt-booka  leave  it  open  to  the  reader  to  Infvr  that  the  flgDr«< 
ue  for  single  paItm  of  atlmuU.  (a  dngle  rlsoa]  stimuluji,  for  exam' 
pie,  followed  by  Kttinale  auditory  atlmuliu)— SDch  nt  least  waa  the 
conception  undur  which  those  expcrimenCa  were  lutdertakeo- 
Whea,  however,  Exner'tt  ortgioal  paper  was  oxamlaed,  U  WM 
found  tliut  hSit  method,  wxM'pt  in  the  case  of  separate  etinatui  to  tb* 
two  can,  wan  such  oe  to  give  hJmaMrieaof  pairsot  etimoU  lowkad 
of  a  eingln  pnir  i.  pp.  406, 419-20,  433,  438).  Thi«  mny  be  repraMOted 
diaRrnmtnaticalty  na  foliowa,  lettJng<o)  atand  for  auditory  and  (»; 
for  visual ; 


(Auditory  ftpiti.      ae.^~ — av. av. av.- 

(Vlsual  DTBt).  CO, —va. va. c 

In  bbo  writur's  ezperimentfi,  on  ihv  oualrar>',  oIuKle  pain  (or 
trlploU')  of  stimuli  were  luiod  vt-lthoat  oxcepUon,  e.  g.,  «ita«r  ov  or 
m,  Tlie  importance  of  thin  dUTcreuco  viU  appear  In  the  diaooadon 
of  rvtfultd  b«)ow.  Th«worl£  of  voti  T*ohi*cii  (PhtJ.  Mt>a.,  H,  688), 
of  A  ngoll  nnd  Plcrco  (ihJa  Joubnai.,  IV,  iiZSl,   and  o(  Jaatrow  tjii, 


a  reuieasiirement  of  this  iutcrval  (or  single  pairs  of 
mli  under  varying  coudilionH  of  attention.  An  attempt 
lias  beon  made  at  the  eame  time  Co  notice  acpurntcly  the  snb- 
jecttTe  conditions,  in  the  hope  of  finding  hj  means  of  this 
Introspwrlfon  what  the  pnycholoKital  Imniw  may  be  for  soch 
discri initiations.  In  most  of  the  ("rpfrimpnts  only  two  stimuli 
were  nw-d,  givinp  thir  followinp  romtiinations :  Eye  nnd  isir, 
eye  and  hand  (clectrieal  Btimnlation),  far  and  hand,  i-JKhtt'jkr 
iui<i  left  ear,  right  hand  aad  left  hand.  The  combination  of 
right  eye  and  It'll  fye,  upon  which  Dvoriik  haa  made  experi- 
ments, wan  undertaken  by  a  fellow  student  and  was  ronse- 
qttendy  omitted.  In  a  few  experiments,  Ktimnli  to  eye,  enr 
aad  hand  wei-e  used  at  onc«  iu  away  wbleb  will  l>e  mon* 
folly  explained  below. 

L  ApparattiK  antl  Mtl/infL  The  eye  uttmnlnM  was  alwayn  the 
Ikso  of  a  small  Geisslertubo,  the  ear  stimnhi^  was  generally 
the  click  of  a  teleplione  in  the  secondary  circuit  of  a  eliding 
loduclion  coil  (Mumeliines,  however,  the  snap  of  an  Induc- 
tion spark),  ami  (he  h»n<l  stimulus  a  moderate  induction 
shock  in  the  tips  of  the  middle  and  fore  Bngent.  An  almost 
nnavoidablp  difflenlty  in  using  stimuli  prodneed  by  indnetion 
apparatus  is  the  variation  in  intensity.  Reason  will  be  given 
lielow  (or  l)clievtng  that  modenite  variations  are  without 
,  luritcd  effect  in  such  espenments  as  these.  Kevertheless 
iTariations  were  made  as  smalt  as  possible,  and  when  the 
Bbject  believed  that  he  was  tutluenced  by  them,  the  trial  in 
lUoD  was  discarded.  The  api>aratns  by  which  these  sti- 
ili  were  managed  in  fully  dmerilicd  in  tlie  next  of  these 
Mnor  Slndies,"'  It  eoasisted  pssentially  of  a  pendulum 
'ontart- breaker  by  which  three  electrical  circuits  oonld 
broken  at  known  and  exactly  adjustable  intervals  of 
These  circuits  in  the  further  description  will  be  called 
6  and  t:.  The  range  of  possible  intervals  was  from  0  to 
liioso  used  varied  from  18?  to  44?.  Tho  exactoess  with 
the  intervalfi  were  kept  by  the  iastrameot  as  shown  by 

booae,    (thla   Joubmai.,    V,    239),    is    unlike     that     of   the 

(or  the  (tame  reajK>ii  a«  Bxner'a.    lu   the  Bevw  .SoVnli/ifiK- 

L,  585)  nioeh  gives  the  ro«ult«  of  «xp«rim«nt«  on  thU)  nuit- 

Ib  B<y  tn«<ite^r  in  tho  deeciiption  of  his  methods  that  it  b 

ble  to  decide  whether  hUi  results  are  oomparable  with  tho§e 

i«  writor  or  not.     GonneMxlnt  (R«c)U!refieB  mtr  Vrquntinn  p^^tm- 

Paris,  1883,  pp.  13e-140>  \\ax  meaKUred  ths  intervnl  by  which  a 

■UmuJaii  mav  precede  an  auditory,  and  yet  both  Be«m  Hlmul- 

IB.     And  fliiH^l.v,  Dr.  K  Tracy  hjutiii  Chtii  laboratory  meaMiued 

Ve  Jtut  obqMirvable  inter%'»]  between   ii  »{%,\\l  and   ii  nuund  by  a 

avibml  jiracdcally  Identical  with  that  about  to  bo  described.     Ills 

rwalla  have  bei^u  kindly  ulac«d  at  the  dlHpunol  of  the  wribar,  and 

ler  tbam  ber  ucknowlvUKmentn  Ar«  duv-    The  r«*ult«  have  b*en 

below  in  their  proper  connoctions. 


56<& 


UAHLtX: 


cbroDOfirapfaio  Iraofags  was  amply  sunicl«at,  tbe  nieao  vt- 
rEatioii  iiiiio  ciuielMriDf:  as  great  Ufi  one  part  in  tOO.  In  tl)ce3]>ort 
topaLs  Willi  two  stimuli,  it  vas  (!U»itoiimry  io  plneo  tbe  »iipir- 
aiQii  for  ono  {e.  <?.,  tlio  fla«li)  iu  eircait  fr,  and  lliat  lor  tin- 
other  (,e.  g.,  the  click)  by  parallel  viring  iu  botli  a  and  c 
It  wan  eaHy  Lheu,  by  a  Hiuiple  uvitcb,  to  throw  the  iMtfr 
aplMkrulUH  Irom  a  to  i:.  It  it  were  in  a,  Ihe  ordrr  of  t«timtiii 
wait  a  h  <i.  «>.,  click  leading,  Sa^h  followint;)  ;  if  id  c,  tbe 
order  was  b  c  (t.  c,  fiufa  leading,  click  following)  Tb« 
break-key  of  cJmiit  b  was  fixed  permanently  in  a  middle 
position,  Iu  adjuHtiag  tbe  apparatiiH  tb«  keys  fur  a  and  «:  ven 
t(ct  to  make  equal  iutervalH  od  either  side  of  h.  Kxt-cpt  in  a 
few  preliminary  eiperimeotB,  the  subject  and  operator  vetr 
ill  8eparate  rooms. 

W  hen  the  operator  was  sbont  to  give  the  stimuli,  ho  sent  a 
rtmdy- signal  by  u  telef^rapbio  key  and  KOander,  and  then  broke 
th«  ciienitfl  for  the  stimtili  by  dropping  the  pcnduliira.  \» 
soon  as  the  suhject  hajil  received  the  stimuli,  he  returned  tiii 
jndf^ent  of  their  order  in  tbo  Hamc  way.  After  a  series  ol 
twenty  juii{;iiiciita  there  was  nsually  un  inter^-al  of  rort,  « 
the  operator  and  .subject  changed  places.  One  hundred  jiid$- 
tnentfi  (livo  groups  of  twenty  each)  were  taken  in  nearly 
every  case  before  the  conditions  were  varied.  The  Methoi) 
of  Right  and  Wrong  Caseti  wa^  iified,  the  Hnbject  being 
given  the  Htimnli  an  equal  uumbor  of  times  in  each  order ; 
with  the  click  and  flash,  for  erample,  click-flasb  Alty  timeti 
was  mixed  irregularly  with  tla«h  click  fifty  times.  In  caMB 
of  doubt  the  HHbjMt  was  required  to  guess.  Of  (hose  ntio 
served  as  subjects,  -S'  was  prnctieed  tx)th  in  general  psjrh*- 
logical  experimtnUttion,  and  in  thiB  particular  kind  of  vort; 
a  had  had  general  practice,  bnt  6'i  and  //  bad  hod  neither. 


I. 

Experiment  with  Unforced  Attention. 

Tbe  first  thing  to  be  ondertaken  was  a  stady  of  the  matter 
aodec  normal  conditions  of  attention.  Tbe  general  results  of 
experiments  on  this  point  can  Ix!  most  briefly  reviewed  io 
connection  with  the  following  tabulated  record  : 
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Hm  experlmeata  of  Dr.  Tracy,  above  referred  to,  were  all  of  tlile             1 

9lw>   The  conditions  were  praotloally  the  niime  n«  tli084>  nbove            1 
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The  ex p«niD«iits  ID  vhicb  two  clicks  were  nsod.  bracketed  fi^ 
ares  in  Group  II,  require  a  word  of  exjrianatioD.  Altpr«ipen- 
menls  fa  this  lonn  were  orer^  it  was  diiiirdvere^l  that  vbea^ 
ever  the  circuit  of  tbc  right  iHephotif  van  hrak^n,  h  cnirrent 
waa  indnced  in  the  left  circnit  saflScient  to  canse  a  faint  dick 


htboratory  work,  but  had  had  little  or  no  special  traimng  tor  Oot 
experiment. 
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in  the  left  telephone.  It  might  be  sappoaed  that  ihiB  voold 
tend  to  obscore  the  order  of  the  clicks.  ftHjwHrially  when  th« 
right  was  (pv«n  first,  bnt  this  is  believed  not  to  have  boca  tlio 
ra.-)n.  It  is  a  well  t-fitablinhpil  fact'  that  continuouB  sounds 
heard  strongly  by  one  ear  and  faially  by  the  oLh<<r,  are  heard 
only  on  the  side  o!  the  ear  receiving  the  louder  sound,  and  there 
K(M-m.s  to  be;  00  reaMOu  for  thinking  thi«  iintnu>  of  clicks  also. 
The  tact  that  in  the  course  of  the  oxporimenta  the  presence  of 
thiB  faint  induced  click  iras  never  recognized  ia  in  accord  with 
this  hypothesis.  A  grain  of  evidence  on  the  other  Hide  might 
appear  to  exist  in  the  greater  proportion  of  correct  answeni 
in  thv  rane  of  II,  when  th»  I84  intcirval  was  UNod,  but  tbio  is 
madedonbttal  by  the  non-appearance  of  the  constant  error 
with  the  29"  interval.  It  seems  a  good  deal  more  likely  that 
with  the  shorter  iot^^rval  we  have  simply  a  case  of  well- 
marked  constant  diSerf-are.  It  is  perhaps  of  interest  t^i  men- 
tion that  both  -S  and  //  hear  tnorf<  acutely  with  tliO  left  tlian 
the  right  ear,  and  B  a  good  deal  more  acutely  with  either  e&r 
than  S. 

In  order  to  facilitate  cotnparison  of  the  general  nMiilts  of 
this  table,  the  intervals  required  to  give  76  %  of  right  answers 
have  been  calculated  acconllnir  to  the  table  in  Cattell  and 
FoUertoa's  work,  *'0q  the  Pen-eption  of  Small  Differences*' 
(p.  16),  and  are  given  in  Table  IJ.  Since  the  object  hero  is  not 

Tablb  n. 

fiiten<al<  required  to  fflve  75%  0/  rijjht  fudamettU,  compared  with 
retuJfa  <if  Exner,  Trues  andBloeK. 
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lli»  exact  record  of  resalts,  bat  a  pietare  of  the  phenomtns 
UDd«r  examiDatiOD,  some  eorie«  of  tests  (Utose  Btarnil  in 
Table  I)  liave  been  omiUed,  foar  becatue  tbe  a]ze  of  the  intor 
val  nMd  did  not  giv«  rtuinlts  Raited  fop  ralcnlation,  aod  l«9 
beoauAA  the  nnmber  of  toHts  waa  small;  all  otlier  series  «l 
Table  I  have  been  inrludeil.  With  the  same  end  la  view,  tbt 
results  from  tests  mude  with  difft^rent  iotei^'niit  have  ben 
eombiiied.  It  hardly  need  be  said  Lliat  no  im|>ortaoce  i« 
attached  to  the  pre<-iNe  figuni«  Ihnit  caltrulated,  and  no  8lat»' 
■MBtS  are  made  with  ref^ard  to  them  that  are  not  jngcilied  bj 
the  «ri^nal  records.  The  records  of  Kxner,  thouKb  maidc 
noder  diflerent  conditions  and  by  a  dtflerent  psychopbysicfll 
method,  tOKcther  vith  tboae  ol  Tracy  and  Bloch  are  added 
for  ooinpnrison. 

The  most  noticeable  thing  Id  this  table  is  the  freqoeacy 
larKe  constant  difierences ;  IS,  for  example,  in  the  combua'' 
tionn  of  fliutli  an<]  shock,  r^tiiiirtw  a  conKidttrahlir  larger  inteml 
if  the  ordor  ii;  F  8  than  it  il  is  S-F^  and  //  re<)ulr$s  a  madi 
greater  interval  for  CK  than  for  FC.  Some  of  thestr  are 
evidently'  jiersonal  difIer«Dceg,  one  obaerrer  snoceeding  best 
iritb  one  order,  the  other  finding  no  difference  or  Bnccmdini 
beet  with  tlie  otbor.  Bcfercucxi  to  Table  I  shows  also  tkil 
»orae  of  the  dlfterenceH  Be«iD  to  depernd  on  the  genera)  diS 
calty  of  making  nn^  judgment,  and  disappear,  or  even  take 
the  opposicu  sign  when  bbu  interval  Iti  increased.  This,  al 
least,  IB  the  cnso  for  II  in  the  C-C  experiments  and  for  S  is 
the  8-B  experiments. 

A  toli'l-jl)le  unanimity,  however,  was  fonnd  with  the  (luih- 
and-dick  combination;  the  interval  reqaired  for  C-P  wu 
alirays  larger  than  for  P-C.  In  several  series  the  difference 
is  so  slight  that  it  may  be  aocidentaJ,  but  in  others  it  is 
marked  and  in  all  there  is  no  contrary  case.  In  Tracy'i 
twelve  series  (hem  are  only  two  loatancea  of  differences  in  tie 
contrary  direction,  and  thise  are  slight  in  amount.  In  the 
«xperinion(8  of  Bloch,  if  the  two  Htndies  are  comparable,  the 
same  is  to  be  observed.  This  is  the  more  ioterestiag  as  it  li 
flatly  oppo6i>d  to  the  direction  of  the  cont*tant  difference  H 
olwvrved  by  Exiior  In  all  seven  of  his  anbjects- '  The  relatko 
is  too  <'on!4lant  in  both  cases  to  be  set  down  as  mere  accident, 
and  must  be  referred  to  some  variation  in  the  coaditiona  «t 
experimentation.  The  variations  are  so  numeroos  that  it  il 
bard  to  fix  with  certainty  upon  Uie  particular  one,  bat  three 


ipcrlmonta  that  the  visoal 
stimolos  {the  InstaatauBODs  flaeh  of  an  artlflolal  ator)  most  preoeda 
the  aadltory  (telephone  «)iok)  by  abont  60",  in  order  that  Uk«v 
aeera  stmultaneovs,  thos  lopportlog  Uxaer. 
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,  hBTe  a  certHia  plauKibiUty.  Id  th«  first  place,  Exuer'a 
U  are  all  naive  ;  in  ortlor  to  eqnalixe  tlic  i'ffe<>t  of  prae- 
all  practice  was  exclmled  and  short  serinH  were  taken  oo 
ttoprartlcocl  an tjjtfoCit.  Id  Uie  loug  series  ot  Tracy  and  the 
writer,  rhe  subjects  could  uot  r«maia  aupracticed,  aad  it  ma; 
be  that  with  itic-n^asing  expnrtness  cliaiiges  iti  tlu^  direction  ot 
tbe  oonstaut  differeoces  occar.  Tbo  records  of  the  writer's 
«zperiaieatH,  while  not  very  ooacluBive  on  this  question,  do 
not  give  evidvuce  of  Kuch  a  chan);e.  In  most  of  Exner's 
experiments,  also,  attention  swnis  to  have  been  given  chiefly 
to  on<^  rttimulus  or  thp  other,  while  in  the  writer's  it  waa  held 
iu  baliinee.  It  seems  more  likely,  however,  that  the  con- 
trary direction  of  the  constant  difierence  depends  on  tbe  faot 
that  t<crii*!4  of  pairti  of  Hliiniili  were  uovd  in  one  va»c  aod 
single  pairs  in  tiie  other.  ^  In  his  experiments  on  personal 
iHiaation,  Gonn«»slat  finds  rhytbtn  a  very  important  factor, 
and  it  may  have  been  effective  in  these  experiments  of 
Kxner's.  Why  Oonnessiat  himself  should  have  Kitten  suefa 
rranlta  an  hn  did  in  trying  to  mahu  tbu  two  ntimnli  nei^m 
simultaneous,  is  not  easy  to  explain  from  data  at  band,  bntit 
is  highly  probable  that  getting  a  coincidence  of  the  two  sensa- 
tioDS  ia  quite  a  di&erent  process  from  dctermiiiliiK  which 
comes  first. 

»  Whatever  the  cause  may  be,  the  fact  remains  that  for  sin- 
gle pairs  of  aiimult  and  for  many  observers  the  order  P-C 
ngnires  a  less,  or  at  most  no  greater  interval  than  the  order 
©•P,  and  this  neccHsitates  a  revision  ol  the  explanation 
ofi^red  lor  the  constant  difference  by  Exner,'  wbleb  makes 
the  difiereoce  depend  on  tbe  slower  ri^e  and  greater  duration 
of  the  vinuat  Henmitiou.     Tho  wiiHlant  diricrcncys   al^o  that 

I  occur  in  the  case  of  the  eliofc  ami  shock,  and  especially  those 
in  case  of  stimuli  to  dificrcut  organs  of  the  same  sense,  can- 
not well  be  made  to  fit  with  an  explanation  biised  wholly  on 
iwuaory  inertia.  It  in  more  nntnnil  to  r^ferthK  phetiomi>non, 
iMn  Wiindtdot-s  chiefly  (Phyn.  Tsy.,  4te  AuR.,  11,  3»'2),  to 
diflerencfs  in  tbe  direction  of  attention,  either  habitual  or 
depending  on  tbe  natnre  and  Intensity  oE  the  stimalus,  the 
iieasation  receiviiitr  preponderant  attentiou  Bp|}ciiriiit;  to  rome 
firet.  Hshitn  aIart<'ntion  to  what  may  be  seen,  in  preference 
to  what  may  lie  heard,  is  charactoHstic  of  many  miuds.  The 
electric  shock  in  the  touch  ex;eriments,  also,  tlioui;h  not 
dtfllinctly  greutt^r  in  iutetiHity  than  the  Hash  atul  click,  wonid 
'       probably  bo  ref^ardcd  by  mo»l  esubjectti  as  more  intrn^ive.' 

•Oa.  «U.,  pp.  430-4S1. 
*d^.  eit.,  p.  425. 

'A  d«Uiy   ia  Lhe  reHponse  ot  the  tfllspboneH    it  sucb  there  were, 
mlicht  expUdn  some  o(  the  cases,  bub  Hu<:h  a  delay  is  ])raclfoatly  oiit 
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ExpfHmentn  with   ^trced  AHention. 

KipcrimeuU  on  Vohinlarily  Directed  Attpntioa.  TV' 
exiwrimenlH  wpri>  anderlakHn  in  full  expeotatioQ  of  Bndiop 
ft  definite  r«laUon  bctw(-<n  tb«  •Itroction  of  attentioa  and  tbe 
apparent  order  or  tbe  stimuli.  Several  short  series  of  expoi 
moiilA  were  made  with  diOerenI  pairs  of  stimnlf,  \%  lottl 
of  .160  for  S,  uud  of  27S  for  //),  but  ootiiing  like  a  deSnite 
connection  conid  be  made  oat,  and  the  experiments  ireic 
broken  off.  80  tar  as  the  fii^res  ebowed  aoythinc.  tli«T 
showed  that  forced  atbeution  was  as  often  a  hindranre  »b 
help,  even  when  the  leading  HtimulnB  was  attended  to.  and 
that  atti-otion  to  the  toUowioi;  Mtimulus  was  often  adrao- 
tageOD8.  A  good  deal  of  support  is  given  to  the  com'la- 
Bion  that  voluntary  aUentton  is  tneffeetive  by  tfac  ecooni 
ottKer^'ation  that  the  be^t  rc««ult«  were  reached  when  lh« 
SQbje<-t  WHS  in  a  state  of  indifEereooe.  Of  this,  more  will  t<e 
said  presently. 

Experiments  on  Involuntarily  Directed  Attention.  Bxperi- 
nients  with  Ktimnii  of  different  intensities  vere  laade 
in  the  cxpcetutiou  that  tbo  fainter  stimnlas  oonldbesofai 
reduced  as  to  compel  the  subject's  attention  involuntarily  to 
It  tbronph  his  fear  ot  loeing  it.  This  seems  to  have  Nuc«-i^le«l 
with  //;  for  the  faint  sound  was  often  lost  altogether,  atnl 
she  felt  a  straining  of  the  attention  towards  the  wwkw 
stimuhiH.  Yut,  when  h<»nl,  it  nsnally  seemed  to  lead  and 
gave  the  snbjeet  80^  right  when  the  weak  sound  led,  to  32^ 
when  the  load  Round  led.  The  reconl  of  H  showed  ttie 
oppOHite  tendency.  He  seems  not  to  have  felt  the  compolsioo 
towanl  the  we-aker  stimnlns,  but  allowed  his  attention 
balaoce  fndiflereutly  between  the  two  aotil  one  sound  wi 
made  very  fatut.  and  then  felt  only  an  occasional  tendeney 
li8t«n  for  tJii^  weaker  sound.  When  the  stronger  stimolt 
led,  this  subjixrt  had  92^  of  hifl  jud^^eata  right,  when  1 
weaker  led,  only  42^.  Differences  like  those  seem  to  indi 
an  individual  caprice  of  the  attentiOD.      It  is  caught  in 

of  tt)0  question.     With   tlii^  niipitrAlus  at  liaml,  it  was  not  poesible 

to  meaaurH  Ihe  delay  of  the  telephone  plate  wb«n  it  moved  i     ~" 

u  in  thene  experiments.  ChroDograpnlo  testa,  when  a  » 
ourrtniit  vii»  used  nhowed  no  appreciable  delay.  Vo regard' 
Itad  in  the  cxpL^rimonts  to  whether  the  flrut  movement  of  ihe  t«lt' 
photie  platie  woe  toward  tlie  ear  or  away  from  ft,  but  the  differeaiW 
ID  time  introduced  by  ttiia  mast  be  eEtremety  small.  TbisproUB — 
atio  iniluonot  of  tb«  apparatns  was  oompl«tely  avoided,  wbcn  < 
soap  of  an  induction  spark  was  snbatdtuted  for  tbe  telephoa«  eHo 
Wlui  B  thin  Beemed  to  make  a  differeaoe ;  with  8,  bcwcvt^r.  " 
OODStant  error  remained  as  before. 
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case  hy  a  loiul  houimI,  id  the  other  by  a  faint  Kotiml.  And  the 
individual  tendency  is  so  peraistent,  that  even  when  a  anb- 
Ject  knows  that  his  attention  has  been  partial  to  one  stimalus, 
fae  oinuot  vorruct  the  tendency.  All  these  atteiiLion  experl- 
mcQtB  Bcem  to  show,  Id  a  Bingic  word,  the  helpfulness  of 
spoil  (.lupous  n-s  opposed  to  voluntary  attcnMon. 

Besides  tho  eiporlmonts  already  mentioned,  a  few  records 
were  talcen  when  three  stimDli  were  given  the  sitbjecC.  The 
vlivit  and  the  Nbock  wen:  MCut  at  the  nauie  iuNUint,  and 
separaled  from  the  flash  by  an  interval  of  18*.  The  snbjeet 
recorded  the  apparent  onlnr  of  the  thrre.  Both  snbjccte 
found  that  the  click  seemed  to  lag  behind  the  other  two 
stimuli,  and  noticed  u  growing  tendency  to  ignore  the  sound 
altogether,  making  tbu  experimeut  practically  a  rojietition  of 

I  Che  flash  and  shock  test^,   at  a  shorter  interval. 
A  certain   interest  uiay  attach  to  the  following  general 
ol>9crvatioos : 
When  an  obs^^rver  ih  practiiied  the  interval  between  the 
stimnli  nani(;timoH  hcmiur  ijuite  an  extensive  period  of  time. 

»Id  judging  the  order  of  a  Hash  and  click  at  an  interval  of  ISa, 
£  noticed  several  times  that  he  distinctly  waited  for  the 
Bccoad  stimulus.  When  the  llaah  came  first  he  had  a  definite 
aeDsatton  of  darkness  before  hearing  the  click.  //  noticed 
something  similar  at  times.  When  listening  to  the  two 
clicks  at  an  interval  of  SOir,  this  subject  had  a  muscular 
scntuitioii  apparently  intorvpning  lietween  the  two  NoundK,  as 
if  the  interval  had  l>een  long  enough  for  the  attention  to 
(thift  its  muscular  adjustment  after  receiving  the  first,  before 

» taking  in  the  second. 
The  interpretation  of  the  successive  atlmuli  in  terms  of 
motion,  noticed  by  Kxner  was  frequently  observed  in  these 
ezi>eriment«.  It  was  prominent  in  the  two  shock  experi- 
ments and  in  those  with  the  flash  and  shock,  but  with  the 
two  clickK  it  vaty  much  fainter  or  entirely  absent. 


I 


III. 

Cort'C/mtiong. 

During  the  progress  of  ttic  experiments  the  chief  Hubjocts 
were  on  the  wat<:h  (or  introspective  suggestions,  but  intro- 
spection under  the  conditions  of  thl»)  experiment  proved 
DQUKually  hard,  and  not  much  was  obtained  iu  this  way.  A 
little  light  is  furnished,  however,  by  an  observation,  partly 
iotro&pective,  partly  external,  which  was  early  made  by 
Tracy  and  was  repeatedly  confirmed  in  the  writer's  experi- 
ments, namely,  that  the  liet^t  results  were  reached  whi>n  the 
subject  attsumed  a  certain  iudiQcrunc^,  awaited  the  stimuli 
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wltboat  8tTBiiie<1  attention  ami  IiukwI  bis  reply  apoo  i 
"geueml  tcclint;*'  of  tbeir  onler  rallicr  Iban  on  a  dear 
rcc-opiition  of  it.  The  condition  uf  minil  may  be  most  ac«iu 
at«ly  (loeignatcd  a«  "alert  iDdiflfrt-nc-o,''  a  condition  in  wfakk 
voloDtary  effort  larnimhes  the  ifeneral  ground,  but  nollila{ 
more.  Tho  subject  vu»  olwayn  In  an  easy  and  Dncongtraicied 
pOHitiou,  but  Llie  muftcka  ol  the  b«ad,  of  brL-athing,  of  tbn 
eye,  ear,  or  hand,  wem  somewhat  innervated.  TbU  w« 
occaeiomiUy  iibowD  by  i^ome  shijbt  muscalar  reaction  ;  Um 
band  woold  twitx^h  in  response  to  a  very  faint  <;lMrlnr.  tihocL 
or  the  eyes  would  winlc  when  the  d:iKh  tiame.  But  nloo^  vilh 
tfais  deKr(*c  of  8i'uKUivi*ui«M  or  Hkirtncsa,  Uiero  was  a  iMOtel 
noacbalance.  The  Nubjert  was  in  a  passive  state,  f r«e  from 
any  80Qe«  of  care  or  eQort,  and  with  no  lasting  memory  of 
what  was  taking  place.  If  a  Judgmeut  was  not  recorded  at 
once,  it  (>onld  not  be  given  at  all.  > 

The  hyitothcfliK  which  tho  cxperimcntfi  have  suggested  with 
reference  to  the  psychophysical  mechanism  by  whicli  Ktirti 
judgineutfl  ol  order  are  made  is  briefly  as  follows  ;  Tfc^ 
sudden  eiitnuice  of  any  f<timnlti8  cauKCs  an  immediate  rettei 
response  of  adjnr^tment  in  the  orean  in  case  of  the  eye  and 
ear,  and  {wrhapH  of  withdrawal  of  the  member  in  the  cawiM 
the  band.  What  is  really  com|iai-fd  in  jiidulne' (he  order  of 
the  stimnli,  iit  not  the  Hperi-.il  xense  impn^sions,  bnt  fh" 
aenaationa  rcHultinp  from  thes<:  n'flex  movements.  In  order 
that  these  redex  responses  may  be  prompt,  the  subjert  raiul 
be  alert,  hot  muet  not  be  volnntarily  attentive,  bcca«M 
Toluntuiily  atltrotion  cuusoh  beforehand  u  mon;  or  leas  com- 
piele  :i<)iipljition  ot  the  oi^ans  in  qnestioD,  and  thus  obvenrcs 
tho  relliX  n^sponee.  The  problem  would  then  become  one  of 
the  necesftuy  length  of  the  just  observable  interval  lietw<«i 
two  HenKalionK  of  movement,  a  problem  on  which,  so  f ar  »» 
the  writer  known,  no  other  data  are  extant. 

This  roneeption  of  tlie  mechanism  and  the  observations  on 
which  it  rests,  agree  well  with  the  first  of  Exner'ti  several 
types  of  attention*  The  first  is  thus  de8cribc<l :  (p.  429) 
"W©  adjust  our  attention  for  the  first  stimnlns  that  is  to 
reach  iih,  of  conr»c  withont  knowing  which  it  is;  and  not 
tor  this  alone,  but  also  —  I  cannot  expresx  myself  diSer 
ently  —  for  the  coodltion  ot  the  eensoriam  at  the  ioKtuDt 
ot  this  Srnt  stimulus.  Ry  this  adjuHtment  that  instant  is  lli*'<l 
in  memory,  and  which  of  the  two  slimnli  was  the  one  adjusb^ 


'  Td  S  it  aometimee  seemed  that  there  waa  a  certain  tendency  to 
refcsrd  the  oensation  which  neemed  8tTtmt;er  ia  coaacioDsaaai u 
the  {irist,  it  the  judgmont  ww  Biada  from  rucolkctlon  aJtd  not  trMt 
Immediate  Bcnsation,  but  he  Is  anwlUiag  to  attach  mooh  [niportuce| 
to  tbi^  obeervatioii. 
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for  ran  be  rpcosrnizetl  in  the  memory  image;  that  one  is 
tli^n  the  first.  Tlio  seooiid  Mtiiiuiliifl  iti  waiittu);  iu  tbtn  niem- 
my  imag^  ia  so  fur  as  tli*^  image  resullH  from  hu  exact  adjust- 
nent.  The  limit  of  the  diNrrfniinabl«  is  iwiu-hed, 
when  it  is  no  lon^r  pOBStblo  to  flzato  tho  Brat  stimulns 
alone."  This  mpthoti  was  notioed  by  Exner  only  in  the  case 
o(  the  separate  stimuli  to  the  tvo  ears,  and,  while  lie  tbiaks 
it  may  possibly  hare  occan-ed  in  the  other  cases  al^o,  be  is 
incline]  to  Ijeliuvc  ilxat  the  cIomo  resemblanc*  of  the  two- 
Btimnii  is  an  (>^^nlin1  ooitdition  of  its  development.  This 
reatrirlion  seems  doiibtftil ;  at  least,  in  the  eiperimenle  of 
this  study,  no  ditference  iu  type  waa  nott<*d  in  the  different 
oombinntions  of  stimuli.  It  is  much  more  probable  that  this 
^pe  ifi  chnracterintic  of  experiments  in  which  a  single  pair  of 
stlmnli  are  jndfred,  and  that  tlie  type  which  Exner  found  (or 
etimali  to  disparvtte  senses  belong  to  the  rhythmically  re- 
enrring  paint  of  >itimiili.  As  already  explained,  the  two 
rJipfa  exjw'riraents  of  Exner  wert!  the  only  ones  where  his 
apparatas  seems  to  have  allowed  tJie  production  of  n  single 
pair. 

The  roaalts  of  this  study  may  be  summarized  brieSy  as 
follows  : 

1.  The  interval  that  moBt  separate  instantaneous  Attniuli 
addressed  to  disi>arate  senses,  or  to  different  organs  of  the 
aame  sense  iu  order  lliat  their  onler  may  be  recognized,  has 
been  measnred  for  single  pairs  of  stimuli,  and  by  a  method 
as  neiirly  »«  poK^iblo  the  Niimti  in  nil  rases.  The  resnits  of 
this  raeosorement,  besides  iudieatin;{  »ome  etiangi>«  in  the 
figures  commonly  given  for  these  intervals,  make  the  expla- 
nation of  the  ('on»<tant  errors,  found  wilh  the  click  and  dash, 
by  optical  inertia  apparently  unnecessary. 

3.  The  efiert  of  voluntary  attention  has  been  examined, 
and  BO  far  as  the  experiments  go,  has  been  shown  not  to  cause 
the  stimnlas  for  which  attention  is  set  to  seem  to  lead  in 
titne.  Tlirougbout  the  experimuntii,  on  the  contrary,  the 
importance  of  spontaneons  attention,  or  at.  least  tho  spon- 
taneons  reaction  of  the  psychophysical  mechanism  has  every- 
where appeared. 


XI-    N0TK8  ON  New  Appabatus. 


By  Edhukd  C.  SANroao. 


The  Binocular  Stroboscope.  The  pnrpose  of  this  note  ia  tbe 
doable  one  of  calling  attention  to  a  litUe  known  phenomenon 
of  binocular  vision  and  describing  an  instnimvnt  by  which  it 
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may  Iw  demonstrated.  The  phenomenon  wu  Io&k  ago  ctadM 
by  Droriik,  but  his  paper  is  hidden  away  in  the  Proceedinp 
of  the  Kohemian  lioyal  ^niety  of  Acieuces,  *  and  has  teceinil 
little  Doti»%  The  only  coulributioa  of  the  pnteent  vriUf  il 
BQcb  a  BitDplidcation  of  thf  instnimpnt  as  makoR  the  pbeMO- 
enon  demonstrablo  In  any  Ia)K>r»tory  tfastbas  a  vertical  eolor- 
wbe<el  and  a  mirror.  The  pbeaomeDoa  in  qaefitoo  is,  aatkc 
titln  ol  Dvomk's  piijmr  indtcateK,  a  KOrL  of  "  pemonaJ  eqoir 
tiou  "  betvbt-n  the  tvo  cyCH.  If  tlie  riKht  eye  rcceivee  a  etia- 
nlns  and  a  little  later  tbe  lelt  eye  receives  another,  Chetw 
stimuli,  if  dose  together,  may  seem  stmultaoeoufi  and  be 
credited  to  a  single  eause,  or,  if  further  apart,  may  be  recog- 
niztHl  as  sep»mte  nnd  predite«l  to  SHp;inLt<>  causes.  Qtiaatita- 
Uve  ineuarement^  of  th«>  time  that  mast  separate  twosncti 
stUnoli  vere  made  by  Droriik  and  some  preliminary  work  in 
tbe  miniR  line  h:iH  lw«n  doiit^  in  tliiK  latioralory. 

Tiie  point,  ol  pnrsi-nl  interest  i«,  however,  not  thin  Ecnertl 
caae,  bat  the  particular  one  in  which  tbe  stimnli  are  sejinnle 
glimpses  of  a  moring  object.  When  proper  conditions  ve 
obaerred  such  sucwsaive  glimpaea  are  united  into  an  illusory 
perception  of  distance.  The  nature  of  thi.s  illuftion  will  be 
made  dear  by  the  followiag  diagram: 


R 


R  and  L  represent  tbe  right  and  left,  eyes ;  the  object  movea 
in  tbe  line  a  b.  Suppose  in  the  firnt  place  that  tlie  object 
HtartH  from  a  and  movea  upward,  and  that  when  it  reachMC 
it  is  seen  for  nn  instant  by  the  right  eye  and  when  it  reaebM 
d,  for  an  instant  by  the  left.  The  nnlted  porooption  will  then 
be  located  at  the  interseetiou  of  tbe  lines  of  sight,  that  in  nit. 
If  the  order  in   which  It  is  seen  by  the  eyes  is  reversed  (the 
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tion  of  motion  remaining  the  eame),  the  left  eye  will  soe 
[ft  at  r.  and  the  right  (>y(^  nt  d.  In  thin  ca»c>  an  l;>efore  it  will 
to  bo  at  tbtj  int«rHi>ctlcm  ol  the  lines  of  sight — this  time 
i_f.  Tbiti  i»  true  for  Lxitli  direct  and  indirect  vieion, 
~  glreH  a  certain  Hiipporl  —  probably  more  apparent  tJum 
1 — to  the  old  projoctioa  theory  of  visual  localization. 
The  Bimplest  meoiiB  of  getting  snch  instantaneoim  gUmpscB 
[-of  a  moving;  obj««t  is  to  use  a  disk  with  radi»l  slits  ax  in  the 
ordinary  stroboscope.  The  instrument  is  easily  made  biooo- 
nlar  by  cutting  Hnpamtie  hIUh  tor  th(-  two  I'yv^,  and  Iwtli 
hinoeular  and  ndjtmtablo  as  to  the  order  in  which  tbi>  eyes  are 
used,  by  applying  a  smaller  disk  concentrically  over  the  first. 
A  and  ii  in  Uie  diugram  Iwlow  are  a  pair  of  such  disks. 


a 


Ci 
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The  moving  object  in  Dvontk's  apparatus  was  a  broad  band 

>[  paper  with  vertical  stripes,  placed  a  little  distance  behind 

the  dJMks  and  driven  by  tht-  Hame  nieami  an  they.    In  the  sira* 

plifie>il  instrument  the  moving  object  is  a  flgnrc  of  some  kind 

[painted  either  directly  on  the  smaller  disk  or  on  a  third  still 

:  smaller  disk  placed  upon  the  same  spindle  as  tlie  other  two. 

[8och  a  figured  disk  is  represented  by  C,  and  the  moving  ob- 

,  Ject    is  the   black    bar  which  it  carries.     In  D  the  disks  are 

Bliown  combined  for  use. 

[o  nsing  the  instrnment  the  combined  disks  are  placed  on 

Uie  cotor-wheel,    and   at  a  convenient  diHtance  Itefore  them  a 

nilTOr  »o  »et  that  the  observer,  looking  through  the  slits  from 

behind  into  the  mirror  sees  the  reflection  ot  the  face  of  the 

disks.      The  bar  of  the  smallest  disk  should  be  vertical  when 

the  diameter  that  halves  the  angle  between  the  slots,  mn  in  D, 

to  horizontal.     The  inHtrument  may  tie  uKeil  withunt  further 

■ddition.  the  cyea  l»cing  brought  close  to  the  slits  at  about  the 

hright  of  the  spindle.    It  is  ljett«r,  however,  to  plaoe  lj<>lweea 

the  eyes  of  the  observer  mid  the  slilH  a  scrueu  of  black  card- 

.Imird  with  a  narrow  boti?.ofitul  slit  (placed  radially  with  re(- 

ice  to  the  dink)  so  as  to  pn^vent  tlie  obser^'cr  from  secinj; 

Itll^  tbe  sUts  except  when  thoy  are  immediately  before  his 

I.  WhentheiDstniment  iH  (lius  set  up,  and  (he  disks  are  so 
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adj  noted  that  the  right  eye  seee  first,  and  the  direction  of  roti- 
tion  an  »6ea  lu  the  mirror  1h  IIIch  that  of  tlia  haotlH  of  a  wnt^k. 
the  obeerver  ftee»  Mh-  image  of  ihe  bnr  iaclined  toward  hmtt 
t3i«  npper  end  and  away  from  him  at  the  bottom.  Wh«n  tbr 
left  eye  I(«d9  the  iDolinstion  is  reversed.  Tho  effect  is  mo* 
striking  whcD  the  lead  of  one  eye  over  the  other  is  ratlKT 
amall,  for  olherwine  the  poKilioim  of  t]i«  bar  are  too  dtsoonl- 
aat  for  eaay  apatial  iaCerprctiUioii  {  a  lead  of  fire  or  aiz  de 
grwis  in  sufficient.' 

The  8)Ko  of  the  digka  mast  of  course  be  varied  to  soft  the 
macbiDe  upoa  which  they  are  to  be  used.  The  (ollowtag  i\ 
meufliooH  will  probably  lie  fonnd  eonvenient  on  tnn.nt  rolor- 
wheols:  lia'lias  of  large  disk,  15  cm.;  of  small  disk,  10.5  rnt.: 
of  figured  disk,  6.5  cm.  Distance  of  outer  edge  of  narrow  slibi 
1b  large  disk  from  ceutre  of  disk,  14  cm.;  of  Innt-r  edge,  115 
cm.  Distance  of  outer  edge  ol  brood  openitiga  from  centre  «f 
disk,  9  cm.;  of  inner  edge,  G.ti  cm.  Distance  of  outer  edge  of 
slits  in  sinaJlur  disk  from  centre  of  disk,  9  cm.;  of  ioner  vige. 
6.6  cm.  Kzteatof  broad  openings  in  large  disk.  40°;  of  nar- 
row Kills  in  IwtJi  dlHks,  5".  If  the  Bills  are  made  loo  nano* 
the  image  of  the  bar  ia  dear  cnt,  but  weak  in  illumioatioD ;  if 
too  broad  the  image  is  stronger  but  bhirred.  In  other  forms 
of  the  instrument  It  is  often  eonvvDivnt  to  use  more  than  two 
slitfi  in  cich  disk,  but  in  this  it  isadisadrantjige,  for  with  moK 
slits  liie  liar  is  Re«n  more  frequc-ntly  and  in  posiiions  wlicp" 
the  separate  glimpaes  are  not  capable  of  a  spatial  interpivu 
tiion.  The  result  is  a  case  of  irreilacible  doable  imageStSS 
may  lie  seen  by  using  the  disks  when  the  bar  of  tiie  figond 
disk  is  bronght  into  the  diameter  that  halves  the  angle  betvM^i 
tho  slltn. 

Other  distortions  of  tho  ima^  of  the  disks  in  the  mirror 
can  sometimes  be  olx^erved,  but  they  can  for  the  most  part  he 
easily  explained  on  tlie  [irineipleH  already  set  forth. 

A  Model  o//ftf  Field  of  Regard.  The  movements  of  th'^ 
eyes  and  their  eRect  on  viHual 'localisation  are  ao  Interestini:. 
but  somewhat  difficult  topic  in  the  psychology  of  vision.  One 

'Another  aattnfaetorj'  flffure  Is  one  which  oonstvt*  of  n.  ooopte  "^ 
heftvv  blivcic  ringt.  plfninl  nciuf  whore  the  ends  of  the  bar  now  lie  in 
C.  \t'heii  this  flgurp  ia  used  und  thu  right  eye  leads,  the  upperriat; 
will  loolcfimnllcr  and  nearer,  the  lowpron»liirgBr  and  rurihsr  ftWW' 
A  Htill  more  intwniBLiiia  caKH,  but  one  which  rvquirM  nn  indcppii«" 
ent  toovlDg  object,  U  Ihut  ip  which  the  object  moves  la  a  horlsontAl 
«Ircle/a  vertloal  wire,  tor  example,  movinK  upon  a  circle  thre«  <^ 
(our  inch<M  \a  diameter.  When  Hcon  Ibroi^h  the  diaka  its  P*tb 
seoma  to  tw  olUptical,  tli«  appurettt  direction  of  tho  loagsvAOf 
the  dUpne  and  th«  direction  of  the  motion  depending.  In  part,  '* 
l»Ml,  On  th«  order  In  which  the  eyes  are  ntied. 
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difficulty  U  ^ttiiif;  a  notion  of  what  thc>  hemitiplieri ca.1  field 
of  r«giti-d  looka  Like  and  what  itH  nU».tionH  aru  to  the.  plon^ 
field  on  which  nxpftriineats  are  generally  made.  To  assist  in 
reoiovjDg  guch  difficullles  aa  tliuee,  the  mcMlel  about  to  be  d.e- 
scribetl  was  oonstructed.  A  stereoscopic  picture  of  tlte  part 
that  rvitr^HcatH  th^  lifmi-sphflrical  liitld,  »tid  un  ordinarjr 
dioKrani  of  the  part  that  reprc^H^nta  the  corrospondiaK  plane- 
field  will  be  found  in  the  appendix  to  the  section  of  labor- 
atory exporimonlii  on  the  Visual  Perception  Of  Space  given 
below.  A  detailed  acvoimt  of  wbut  tli»  model  preseots  in 
given  at  the  name  place  and  mny  be  omittftd  here. 

The  general  plan  olthe  model  will  easily  be  understood  by 
reference  to  the  stereoscopic  ligure.  The  framework  is  of 
wood,  itA  moKt  important  portion  being  the  face  board  — that 
**rryin(j  the  letters — which  i«  twenty-eijcht  inehcM  sqaaro — 
sHven  eighths  of  an  inch  thick,  and  has  a  twenty-fonr  inch 
'«ticle  cut  from  it«  centre.  To  this  are  fastened  at  A,  S,  C 
'and  If  semi-circles  of  braas  of  two-inch  radius  and  three  sixty- 
tonrths  of  an  inch  thick.  To  these  were  first  Kohlered  th*^ 
prime  meridian  A  B  and  the  c<iuntor  C  D.  The  wires  used 
were  of  iron  nnd  aboat  three  thirty-seconds  of  an  inch  in 
diameter.  The  viru  when  bought  was  coiled  with  a  radius 
nearly  eqaal  to  that  of  ttiv  beinisphcn.)  to  bo  uonstructed  so 
that  little  bending  wa-s  necPHsary.  The  remaining  meridians 
were  neitt  soldered  in  their  places  upon  C  D  and  on  the  braes 
plaUrs  at  A  and  B,  and  after  them  the  parallels  and  the  ob- 
lique circles  E  /''and  G  If.  The  croRKe.i,  cnt  from  tin,  were 
then  pnt  in  place  and  finally  the  small  circles  /  ./,  K  J,,  M  .V 
and  O  I'  —  Helrahollz's  Circles  ol  Direction  —  and  the  whole 
completed  by  painting  the  face  board  and  wires  a  dull 
black.' 

It  was  not  at  first  intended  to  have  the  model  show 
the  relations  lictwecn  the  homiupheriral  and  plane  fields 
of  regard.  In  the  present  form  of  the  iustrunient  this 
has  given  place  to  a  wide  and  thin  l)oar<l  wliioh  slips  into 
plara  lx--hind  the  wir«  hemi»phere  and  stjinds  for  u  plane  tan- 
gent to  Ibe  latter  at  the  middle  point  of  the  central  crosit.  On 
this  haa  been  drawn  a  gnomonic  projection  of  the  wires  and 
eroNMes  of  the  hemispherical  Qeld,  in  other  words,  the  figures 
that  woald  be  made  by  the  shadows  of  these  parta  (»Ht  by  a 
point  of  light  in  the  cwntn;  of  the  lettered  cirrle.  These  pro- 
JevCions  may  be  gotten  mathematically  by  ealcuUtion  or  em 
^rieally  by  actually  castirg  the  shadows  and  tracing  them. 
libe  diagram  In  the  appendix  was  drawn  by  calculation,  bob 


The  whitfl  Ictt^n  were  made  by  trncinK  from  a  slenctl  on  bit*  ot 
eardboard  and  then  painbiug  over  all  other  pkrl«  with  black. 
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wit)]  thf  aolual  model  the  shadow  pluD  waii  clilully  ased 
vromiHiuR  to  ac(;ommodau-  itedl  more  easily  to  small  MXa- 
dent.ll  irrpgnIaritiPH  in  winHtrnction.  By  thin  combinatJon  of  Uw 
planu  and  bitiuiHplitkrioa.1  fit^lds  the  stadeot  can  iQstaDtly  aat- 
ittfy  himself  tliut  what  he  sees  in  one  field  is  in  rfAlity  w 
vxwct  r«i>rBKf!iitaltoa  of  what  he  Keesin  Lhe  other  by  briagfng 
his  eye  to  the  centre  of  tbo  hemisphere  and  seeing;  tliat  tbe 
lines  coincide. 

The  inatriiiueut  aa  described  ia  large  and  suitable  for  clasE 
demotiHtiotiou.  An  instrument  one  quarter  the  size  wouIJ 
uaHW(*r  fMjiially  well  for  indivUlnal  insiwclion  and  wonld  be 
much  lotts  ciimbcrsome  ;  indoci),  tho  stereoscopic  dia^rram,  in 
connection  with  tiie  corresponiling  diagram  of  the  plane 
field,  scrva'i  almost  everj-  purpo-ie.  The  wril«r  ban  bad  s 
few  extra  copies  of  both  struck  oS,  and  vrlll  be  glud  to  for- 
nish  them,  as  long  an  they  hold  out,  to  any  one  interested 
in  tliem. 

A  Simple  Adjuntahte  Stand.  This  piece  of  appai-alns  is 
easily  witJiin  lhe  skill  of  any  one  that  handles  ordinary  tools. 
Tt«  plan  will  h«  clear  from  the  diagram  below.  It  consista  of 
a  base  boani  twelve  Inches  lonj;,  eight  wido  and  seven -elghtbi 
of  an  inch  thick.  Leagthwiitc  of  this  and  seven-six t«euths  of 
an  inch  on  either  side  of  its  middle  line,  are  plaond  two 
vortical  semicircles  o(  wood,  ol  five  inch  radius  and  soven 
eighths  of  an  inch  thickucjis. 
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The  upper  part  of  the  iastrament  is  like  the  base  board, 
except  that  it  has  a  aingie  semi-circle  of  wood  aloag  iu 
middle  Hue,  and  that  It  is  a  libUe  larger — toarttMjn  by  tiea 
inches. 

When  tlie  instrameot  is  put  togflther,  the  semicircle  of  th« 
upper  part  slipa  in  snugly  between  the  semicircles  of  tbe 
lower  part,  and  the  whole  Ih  (aHt«ned  in  any  required  posi- 
tion by  muann  of  an  ontinary  iron  clamp,  which  wjueer^es  the 
lower  semicircles  against  tbe  upper.      The  ingtrament 
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this  -way  allows  an  angnlar  adjastment  of  90°  io  eJtb«r 
rccbion  froni  ito  middle  poaiUon,  and  a  vertical  ad}Dstineiit 
of  three  inches  or  more.  When  the  clamp  has  jnBt  broagfat 
sides  together,  the  parts  slide  npon  one  another,  and  will 
in  any  position  ^iven  them,  bat  when  the  clamp  ie 
•crewed  golifi,  the  whole  is  ait  rigid  ns  if  made  of  a  single 
piece.  It  Ik,  of  nourHu,  not  necessary  to  use  seiuicircnlar 
boards  tor  connecting  the  base  board  and  the  top;  almost 
uy  shape  will  serve,  and  some  other  shapes  give  even  a 
^raater  ran^  of  odjuMtment. 

The  stand  vtm  firat  destigned  to  nerve  as  an  arm  reot  wheo 
it  is  desired  to  snpport  the  arm  witbooL  keeping  )t  absolutely 
motionless.  Porthiapnrposef  a  sgnare  bottomed, open«<l-ended 
trough  of  wood  is  naed  on  top  of  the  stand.  This  troogh  is 
twelve  inches  loiin,  six  wide  and  four  deep,  with  a  slack  piece 
of  cloth  tnetcnt  »croN.s  the  top.  The  nscrnlnes-s  of  astand  wiiii 
sach  a  ran^  of  adjustmitDt,  however,  is  obviously  not 
limited  to  furnishing  an  arm  rest. 

TTic  Pendulum  Circuit  lireaker.  It  was  the  purpose  of 
this  instrnmont  to  break  throe  electrtcal  circuits  at  known, 
and  resnlable  inter\-als  of  time  from  one  another.  Tho  fa.iii- 
iliur  metJioU  of  a  swingiuK  pendulum  was  used,  but  some 
adaptations  have  been  made  whieh  have  proved  eoiivenleat 
in  use  and  may  jiintily  a  dt^Hcription.  Thuinstrumuat  is  that 
referred  to  iu  Minor  Study,  No.  X,  and  ia  pictnred  in  the 
cot  on  the  followinji;  page  : 

The  i»endulnm  (f/  in  Figs.  A  and  B)  is  of  brass  and  swings 
eomplclely  over  on  the  axes  mn,  between  liie  two  upright 
posts  of  wood.  Tho  latter  are  of  pine,  one  and  one  eighth  of 
an  inch  tJiick,  fiveiucho?  broad  at  the  bottom,  and  two  aod 
three  qaarters  at  the  top,  Eiecarety  fastened  into  a  base  of  Ui« 
same  maJ«Tial  <eightf(!U  lachus  long  by  twelve  wide),  and 
farther  braced  togotlier  by  a  wooden  cap  at  the  top.  Thft 
pendulum  is  a  foot  long  and  weighs,  rod  and  bar  together 
about  three  [wuiids.  It  is  droiipeii  from  the  nearly  vertical 
position  seen  in  Pig.  A,  by  pulling  tack  the  releouie  t.  The 
keys  are  not  struck  by  tliu  pendulum  itscll  an  is  common  in 
soch  lostruments,  but  by  a  striking  bar  or  fmme-work  of 
tkraes,  estendlQg  downward  from  the  shaft  mn,  shown  In 
contact  witli  the  keys  a,  h  and  c  iu  Pig.  B. 

The  other  end  of  the  shaft  mn  Ik  finished  like  the  spindle  of 
a  color-wheel  for  receiving  a  large  dick  J?".  As  used  ia  Study 
Ko.  X,  thisdlKk  was  of  tin  and  about  seventt^-n  inches  in 
diameter.  Three  functions  may  be  performe<l  by  the  disk: 
It  InrniKhes  a  surface  that  can  l»e  smoked  over  and  nsod  lor 
tirntnglhopcDdalaiuchronogmphically ;  itturainhesa  m«aiis, 
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BO  chosen  that  the  Btrikinfr  bar  wm  jnst  in  contact  with  it 
when  the  peodalam  waa  aC  reat  ia  its  middle  positioD.  Th« 
dlielf  on  which  the  kfiys  stood  waa  of  iron,  and  each  bad  to 
bn  insulated  from  it;  they  were,  therefore,  set  on  piet'es  of 
hard  rubber,  g,  g,  g.  The  upright  arms  Of  the  koye  ard 
lettered  g,  s,  a,  and  each  was  so  shaped  at  the  bottom  that 
when  it  was  ei-eet,  it  wae  held  tu  plaoo  by  the  h[ii-1ii);  (nea.r 
th«  i/V  in  Fig.  C),  and  whea  it  was  thrown  down  it  wan 
pTevetitnd  by  the  same  itpnng  from  relioanding.  On  either 
side  of  the  shelf  wa8  a  set  screw  for  fagt«Dia^  the  keya  in 
place  when  once  adjusted.  The  micrometer  screws  attached 
to  a  and  c  could  have  been  uaed  tor  setting  them,  but  it 
flcctoed  better  in  StaUy  No.  X,  to  ase  the  screws  for  makinf; 
small  changeH  iu  the  poitition  of  the  keys,  and  to  do  the 
fleltiof;  directly  from  the  disk  as  already  mentioned. 

The  Betting  was  aocomplit^Iied  as  follows:  The  disk  ^ 
boinp  clamped  tightly  In  plai-e.  u  flxL-d  point  was  frt!<tt'iifcd  to 
tb«  base  of  the  instriinn'nt  ami  bmnght  closi.'  Tip  to  the  lower 
etipe.  The  keys  a,  b  and  r  wfT«  connpcti'd  with  circnits  in 
which  were  telephones  or  other  apparatus  tor  aDnounclDg  the 
inatanc  at  which  the  respective  keys  were  struck  and  their 
circuits  broken.  The  pendulum  van  tlien  lowertnl  by  bond 
and  earried  slowly  by  ita  middle  position,  and  an  exact  read- 
ing obtained  of  the  point  on  the  degree  scale  at  which  the 
click  annouiicftd  (hat  a  key  was  stnick.  The  whole  dcgrpc« 
were  phown  by  the  scale,  the  tenths  were  estimated  by  eye. 
By  clironograpliic  meaeuremeut  it  bjid  previously  been  de- 
termined that  one  degree  corresponded  to  l.fit,  and  knowing 
this  it  woa  easy  to  set  the  keys  to  any  required  inter- 
val 

Id  using  the  insbmment  for  the  prodaction  of  two  nearly 
aimultaaeoua  stimuli  ia  reversible  order  as  required  in  Study 
No.  X,  the  keys  were  so  connected  with  tht  stimalation 
apparatus  that  (he  break  at  b  gave  one  Htimulns,  4i.  g.,  the 
flatsh  of  a  GeiHsler  tube,  and  that  a  break  in  either  a  or  c  (by 
imrallel  wiring)  gave  the  other,  e.  g.,  a  click  in  a  telephone. 
Whether  the  click  should  lead  or  follow  the  flash,  was  then 
controllable  at.  will  by  a  switth  iii  tbo  hands  of  the  openitor, 
all  three  keys  being  set  np  each  time. 

The  value  of  fluch  a  piece  of  apparatitii  depends  on  its 
acrnnwy.  The  following  records  of  chrouographic  teat.s  with 
a  Deprez  »igniil  and  tuning-fork,  giving  approximately  149 
vibrationi*  jkt  second,  show  a  degree  o!  accuracy  very  satis- 
factory for  all  purposes  for  which  the  instrument  is  likely  to 
IhC  uaed.  The  t:iblo  give*  the  average  number  of  vibrations 
of  the  fork  tor  the  60"  at  the  bottom  of  the  pendulum's 
are : 


BANFOBD. 
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Whether  the  koye  were  miscd  so  tliat  they  were  struck  bj 
tbe  pendulum,  or  vere  tnroed  down  bo  that  it  BVang  Ine, 
mndB  no  appreciable  diflercuce  in  iui  rat^.  Of  tlie  two  Mb 
Of  tCRte  on  AagUBt  3,  the  first  was  tak^^o  after  the  instra- 
ment  had  been  nsec]  tor  several  clays  without  re-oiling,  (hr, 
He<oud  iinmodiatly  after  frcKli  oilinp;.  Tbo  oiling  appears  lo 
haw  r^uced  the  time  for  60"  hy  about  seven  one  hundredths 
of  one  tuning-fork  vibration  (roughly  &.(>«),  or  about  oiw 
part  in  two  hundred. 

The  advantages  of  this  instrument  are  the  swinging  of  the 
pendulum  eompWl^^ly  over  and  the  nttuebmeDt  of  Iht-  UiHk  for 
chronogrupbic  control  of  ita  rate  and  accuracy.  The  pcndo- 
Inm  rises  well  op  at  the  end  ol  its  swing,  and  is  easily  caogbt 
by  hand  and  carried  on  till  it  reBt«  again  at  e  ready  for  an- 
other (all.  The  complete  swing  makes  the  apparatuK  com- 
pocrt  by  bringing  ttie  catch  from  which  the  peuduluni  falls 
alMvo  the  aiiit  instead  of  at  one  side,  and  uIho  avoids  the 
b«ckwai-d  swing  which  is  often  a  considrrabU;  inconvenience 
in  the  common  form  of  Oic  pendulum  chronograph-  The 
eulvuulage  of  the  disk  over  a  plate  fastened  to  the  pendulom 
itself,  is  the  greater  ease  of  adjusting  writing  points  to 
surface  with  which  they  arc  constantly  in  contact. 

A  pendulum  of  this  kind  with  the  attached  disk  is  probably 
the  aimpleat  and  cheapest  ttmL>  apparataa  at  present  attain- 
able (or  leaction-times  or  aiiy  other  brief  time  intervals. 
With  a  disk  permanently  scratched  with  lines  oorrespondio^ 
to  hundrodtliB  of  a  s&eoud  (following  an  idea  BU^jested  by 
Bowditdi  for  a  similar  purpose)  or  eveu  thousandths,  deter- 
minations eould  l>ti  made  h:)th  rapidly  and  ai-curalely,  B»ped* 
ally  if  OUR  of  the  key«  a,  b  or  c,  were  used  tor  giving  the 
stimolos  so  that  the  time  to  be  measured  should  always  begia 
at  the  itame  place  in  the  swing. 
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m  Bocb  workfl  u  Darwin's  "On  the  Ezpreaeion  of  tbe  Emotion* 
1C«B  M)d  Animal*,"  Roman«6'  "  Mental  Evolution  In  M»n  and 
nlBP*^,"  Hantegasaa's  "  PUJononua  e  Bllmica,''  "  Fislologjn  delP 
UO}"  «tc.,  one  looks  in  vain  for  a  B«ctJon  d»voi«()  to  the  exATnina- 
on  of  tb*  concepts  of  the  varioua  cnnvtionB  us  revf^aled  by  tbe 
irina  lued  by  the  mder  snd  more  piimltjve  peoples  to  donote 
tern.  In  connection  with  the  theory  ot  the  emotlomi  put  forth  by 
rof.  JanMia,  and  aa  iUuBtrutiouH  of  the  intimate  kinship  of  rm^chol' 
ry  and  phuology,  such  InveatlsatdODfl  are  of  do  little  interest. 
tadie*  of  Uitt  emoUoD  of  lore  from  this  stand-point  have  been 
lada  by  Dr.  D.  Q.  Brioton  (3),  for  certain  American  aboriginal 
infniee,  and  by  Dr.  OmtI  Abel  for  Latin,  Hebrew,  Ruaeiau  and 
a^iiMh  (1). 

So  far  aa  the  pr«iient  writer  U  awnro,  no  attempt  haa  been  made 
kdtocRUB  tbe  subjoct  of  angvr,  and  this  brief  i-HHiiy  im intended  a  be- 
Innlng  in  the  semalolog}'  of  Ihul  emotion.  FlXHt,  let  na  jflanoe  at 
or  own  language.  An^jtr,  which  lu  Middle  English  meant  "  HfDio- 
lOiif  aoTTow,  wrath,  piUn,  itiUammatioii"  —  we  Htill  speak  of  "an 
mffry  woond  or  aore,"  and  the  familiar  phrase  of  Shakespeare 
more  In  sorrow  than  In  anncr,"  preaervea  tracee  of  the  kin  of 
rlaf — Ifl  burrowed  from  Si.vtndiTtn.vian,  and,  with  it«  copiat4-H:  loe- 
utdic  angr  (grief,  sorrow);  Danish  angrr  (compunction,  regrot); 
wedieb  (tngrr  (repentance,  penitence,  reKret,  compunction,  aor- 
yw — the  adjective  ingfr  oicnilles  "  arraia,  Borry");  Latin  atwor 
Uraafllng,  throttling,  quinsy,  bodily  torture,  anguish,  vexation, 
rta^sorrow;  angere,  io  com'presa,  stifle,  choice,  slrain,  atranele, 
httwtle,  twitch,  gripe,  trouble,  torment,  vexi;  ureek  ^x"'  (acoo, 
■liif  duUvsa — used  in  Horner  ot  the  mind  only,  lij^w,  "  I  moom, 
m  sod  It  heart,  iirieve,  I  vex,  distress,  make  to  grieve;"  ^JX",  "  I 
ire—  tight,  prcHH  the  throat  strangle,  throttlo,")  etc.,  go  baiu  IO& 
cimlliTe  Indo  Euroiie»n  radkiil  lujh  (atujh)  expressive  of  thpe  very 
illjiriosl  idea,  "to  choke,  to  up  press,  to  (^nstrict."  Our  commou 
bgllab  pbraoe  "  choked  with  anger  "  is  really  tAutoloi^lcal  at  bot- 
om,  (or  anger  onoe  meant  choking.  Other  interesting  vords  wUdi 
MV«  aprane  from  the  »tnnt^  raot  are:  atM  |f»ar,  d»Ml),  oosiut* 
with  Icelandic  agi  (terror),  Dnnish  nxv  (cherk,  control,  revtrunt)| 
Sothioa^  (fear,  fright.  l«rror  1 ;  and  ;;proba,b!y)  Sanakrlt  aifiM* 
'MklB).  OfrA^i  (sin);  uy(i/  I  frittiitful,  hateful  —  compare  Oennan 
HmKm;  wespoak  of  "niiuffltf  temper,"  and  In  Anurteui  EngUah 
mIh  algtdflea  "ill-tempered,  groHs- grained,  vldoOB*');  oognat* 
ntn  Icelandic  uggUgr  (fearful,  frightful,  dreadful,  to  be  feared; 
roK^,  t«rriblei  j/'fr,  fierce),  uggr  i,(«ar),  uyjra  (to  fear),  6ffm  (.ter- 
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ror),  6ff»a  (to  thraaMo):  Gothic  opan  (to  t9mt),o0<M  (to 
All  of  whlon  ore  from  a  l>aa«  op  or  ojr,  "  to  fear,"  iSelf  a  detivadn 
from  Qffh  In  the  larger  Beoae  IndlcaUMl  above.  Oiir  arhe  ia  ate 
related,  a  meioory  of  which  U  v«l  preiient  in  Lbe  asBertion  of  tht 
Hcfaool-bor  preparinf;  to  fiMuifl  his  oppooeotv  "I'm  liut  adtinfta 
get  at  jou.'*  Anotfaor  ahoot  from  the  aatae  atook  Is  a«rman  Aitft 
(aasalab,  anxiety,  fear,  panti),  a  word  apparently  oooorrlng  oaij 
Id  ibo  High  Qerman  dialecU  —  Gothic  has,  hovcTcr,  a^jgiailMa, 
"aogolah"  —and  related  to  Latin  angutlia  ("  narrow  neea,  stralt- 
nMB,  dlfflonlty"  —  whenoe  French  onooiaw,  oar  anurutvA  ■,  aad  0«t- 
man  «i^  {narrow,  romrictcd  i,  bange  (■>annou«,  arraid,"  from  6e+ 
9»g9},  which  latt«r  word  In  Middle  High  German  wba  alao  a  nb- 
stutaTe,  with  the  meaning  "  aon-ow,  anxiety." 

Another  Bngllab  word  tor  "  niigir,  inillgiuiUon  "  fa  vrofA,  a  eab- 
atantire,  derived  from  the  Anitlu-SMxon  adjective  vrrA/l  (wbenee 
alao  our  wrD<A,  "angr>',  wrathful"),  and  cognate  with  loelandfe 
r«M  (vraih).  Tie  correlation  of  uirtOh  la  with  Icelandic  vett', 
Danbn  and  Swedish  vred  (uaery,  wrathful);  Dutch  vireed  (oruL 
hardtharah),  nnd  rci(,  which  in  Middle  and  Old  High  Oennan  moHK 
'*  twW«d,  curled.*'  In  truth,  tlie  Anglo-Saxon  uri^  la  but  the  pwt 
of  wriMn  (oar  writhe,  "  to  twlat  to  ana  tto,"  Icelandic  ri-^.  Daaitli 
vridf^  !^w(>diich  irrida.  Old  High  Oorrann  [Iho  word  is  loet  in  th* 
motli'rn  toRgu(>]  ridan  *'to  wring,  twiat,  turn,  wree^  to  wind"); 
going  back  to  an  Indo-European  root  uert,  Reen  atn  in  Lata 
uertere,  "  to  turn.  twUt."  A  man  wmth,  then,  is  literally  one  whoN 
mind  or  hocly  ia  "  turned,  twisted,  awrj\" 

Onrword  crosa  (111-tempored,  angry ),  in  Ulddle  BngUah,  < 
flnda  its  ooRiiates  In  Dutch  krota  (curled,  cnimpled,  ooDfoeod,  i 
alubborn):  Modem  Oennan  kratu  (curly,  crinkled,  criap,  etc.] 
The  Low  Oermaa  proverb:  "KrOse  bSr  on  krueo  ain,  dv  elt 
dOfel  drflmai  in,"  brinn  out  the  lame  Idea  ia  ourlotu  faaUon,  and 
Martin  Lather  delighted  to  hurl  at  one  of  hia  opponenta  the  rigtdlt- 
oant  taunt "  Krausoo  Haiir,  kraueor  Sinn."  To  b*  ctvmw,  then.  Is  to 
have  a  mind  that  is  "  curled  crooked."  A  simitar  torn  of  thonr bl 
appeani  in  the  word  "crook,''  and  LoRibrooo  and  tbe  antbropolo^al 
DBychiatriHte  miiy  well  bepKrdon«iI  for  mainUitiini;  that  a  "  crook" 
Is  a  man  with  a  "crooked  body  "  as  well  aa  a  ''crooited  mind." 

Zom  (an^er,  wrath,  pamdoa.  rage.  Indignation,  Irritation),  whteh 
In  Middlu  mul  Old  Hljtri  OfTman  had  the  mrtlier  meanlnga  ''qoar- 
rel,  wordy  encounter,  brawl,  dJHpubc,  violence,  rage  of  the  etementa, 
affront,  insult,"  is  cognate  with  Uld  Saxon  torn  (anger,  IndlgiUr 
tdon);  Dutch  (oom  (anger);  torn  <8bo<>k,  strife,  oonteet,  teuinc 
aparCof  a  seam,  ripping^;  Aaglo-Saxon  torn  (anger,  insolt),  aaa 
seems  to  be  an  old  participle  from  tho  root  ter  seen  In  our  v^rb  to 
(ear:  Old  High  Oerman  xM-ati  <to  tear,  destroy) ;  Qothlc  gatairan  (to 
tear);  RuBsinn droti*  (to  tear);  Lithuanian dfrtf  (toflny):  Qreek  iif*i 
(to  flay);  Zend  dar  (tucuDi  aanakritdritto  burat.  to  burst  open.  W 
tear  aaunder);  the  Indo-European  radical  at  ibo  baae  of  all  being 
d^  (to  burat,  to  tear  asunder).  We  And  aliu)  the  verb  zuni«s  and 
the  adJecUve  xamlg.  Judged  by  the  word  xcm,  therefore,  "aogn**, 
reveals  "a  torn  mind"— wo  still  eay  "distractrd  with  grief"  anf' 
"film  by  coiifiiotiug  emotiQua,"  and  epeak  of  "  Uaring  aroasd," 
"being  on  0  («ir." 

Another  word   for  *' angor,  fury,  rage"  in   Modem  Oerman 
OrCmm,  an  Indication  of  whose  older  signifloation  is  found  in 
compound    Uritn-h-tfrimtnen.      In   Old    HiRh    Oerman    jfrim   mt  . 
"  anger,  rage,  hostility,  lleroeneM,pain;"uutoh  grim  (anger,  fury) 
In  our  "prim  Death,"  we  have  preserved  one  of  the  many  meanlnf 
of  the  oorrvspondiiigadieotlTe  (fleme,  aagry-lo<dcing.  eto.>;  «o| 
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t,  gnmmg  (Gurngpa,  furiouB. 
again  the  blnshij)  ot  ''angar'' 


fttc  with  Dutch  grimmig  (" magry"— grimmen,  "to  foam  with 
i">;  IcoUndic  j;nni7i»r  C^im,  atern^  Datilnh  trrim  (gn^lm.  agly): 
'Swedtoh ffrjfmC' cruel,  grira,  fario\i8"  —  ffr™ta,'' to  grunt*');  Ola 
High  OArmftn  grim,  gri'mmi  (wild,  fierce,  noetile,  torrible,  violont, 
punflil);  Modern  High  Oermiin  ffrimm, 
wrathfnl,  flerco,  violent,  grim).     Here  a  j 

and  "BorTow"  appears,  tor  from  the  Barae  root  lui  Grimm  comM 
Griim  (grief  Bormw,  etc. )■  Tht*  Adjri-tivc  /pram  (hcwtile)  in  cognate 
with  ic^landic  gramr  f  wrathful );  Danish  j^ram  [wrathfull;  Qothlo 
gram  "angry"— seen  only  la  the  verb  gramjatt  (to  make  angry,  to 
excite  to  aager);  Anglo-Saxon  gram.    The  Anglo-Siuton  grim^n 

!bo  rage,  rou,  grunt);  Riuaian  gmniett  ("  to  thundor"  —  grom,  "a 
ood  noise"),  and  the  distantly  related  jp-fw,  o»^an,pr«mfcJ(*,  indicAt* 
the  ultimate  ori^n   which  ia  from   the   Indo-European   t^hmv   [to 
niak<(  n  loud  noiae),  derived  from  the  more  primitive  pAr  ( to  mnlte 
,    a  noise,  to  yell).    In  like  manner  we  speak  o!  ayriimpjj  or  (/rumpich 
man,  meaning  one  who  ia  crabbed  or  ill-tempered.     Employing  the 
aamp  meLanhor  we  speak  of  "Aowiitig  with  rage,"  "(jt'llfrtuiwif  with 
angor,"  nntl  "jjrnmiin^Iii  spirit." 
A  vor^'  common  expression  In  German  for  "to  he  angry"  la  "aaf 
I   einen  bSaeeeiu."    BiUt,  which   now  stgniSeB  "bad,  evU,  wicked, 
angry,   sore,    cro»s.   ilt'tem[)«r«d,    mnlicloufl."    and    of    ohildreo, 
'*  naaehtjV'  1»  necuiiarlv  a  German,  word  notbeing  found  In  other 
dlalema.    In  Middle  »ntl  Old  High  German  bcr^e  and  bi^-H  had  the 
meanloga  "bad,  worthleaa,  e\U,  greedy,  Blanderoua."   and    Ktuge 
ott««  the  Old  Sigh  German  brm'in  ( to  Mlander,  to  revile)  as  Indioa- 
ting  that  the  original  meaning  of  6i4«  wa«  "slandering,  malicloualy 
Opeakini;." 

In  Miiiiile  English  we  meet  with  wwieufroth  {madly  angry)  and 
tfftttlf  (mad,  raglne),  the  wood  (mad,  furloua)  of  Shnkeepenre,  cog- 
nate with  Icelandic  fr'r  (raging,  frantic);  Gothic  wode  (raving,  rag- 
ing, pvMoiw«d).  The  oorreaponding  Buhetnntive  i.i  seen  iti  )>utch 
<990(l«  (rage,  fury,  madneBf;);  Modern  German  Wul  i  rage,  fury,  ma.d- 
De«a;"  the  adieotive  ia  v>iHig,  the  verb  wiitnt}.  The  Toiitoniu  radi- 
caJ  from  whiob  all  of  these  come  ia  woda  (mad,  furlons,  franUo). 
In  LiOwUnd  Scotch  uiorf  or  wad  means  "r.iviug  mad,  stark  mad." 
Relat«d  are  also  Anglo-Saxon  V76i  (.voice,  song);  Icelandic  oilr 
(poetry,  song):  Latin  vatct  (bard,  god-Inaplred  poet):  Irish /dirt 
(ban!),  the  radleal  idea  being  indicated  by  the  SanHkrit  wit  — "to 
atJr  up  the  mind,  to  inciie  the  mind"— a  hard  ia  one  whose  mind  Is 
ailed  with  divine  fren7;y.  Here  belongs  al^io  perhaps  the  god  Wodim, 
whofO  vrtll«»dt»  Ue«r  fs  well-known  in  German  mj'thology,  W« 
«Von  yet  apeak  of  B  man  in  anger  as  being  "atirred  up,"  "arowaed  to 
inrlignntion,"  "moited  to  wrath,"  «to. 

/re,  fxiry.  mpr,  indignation,  choUrr,  pastion,  rejtffnfnwnt,  we  have 
borrowed  from  Latin,  through  French.  Rftrntmenl  (from  French 
rensenltfi'ti',  ultim;tttHly  derived  from  Latin  re,  "ingain,"  ■cntirr.  "to 
feel,"  like  the  verb  "  to  tm'^iI,"  has  ohangtid  from  lie  original  aigni- 
(loMlon,  "  being  sensible  of,  having  a  aeiieible  apprehension  of,"  to 
fhst  of  beinu  aggrieved  at,  taking  ill,  being  iiidtgniiut  at,  gotting 
incry  at."  Pnsaton,  which  in  English  means  "anfleriiig,  Ktrong  agi- 
tauon  of  mind,  rage,"  oomes  to  us  through  French  preMton,  from 
th*  XjaUn  poMgio,  '■Buffering,"  «ognats  with  patior  <I  BUlTer, 
endure). 

Indi^iitiivn,  "anger  at  what  la  unworthy,"  Is  derived  Ihroogh 
Prrnch  indiffnalioa,  from  Latin  indiqnaHo,  "dtsplooaure,  indig- 
oaiioii,  disdain,"  which  comes  from  fnd({ptor  (I  consider  unworthy 
— tedfoniM—  I  am  Indignant,  I  am  dii^pleoHed  at).  Wc  And  also 
Xj^irtindigniUu  (unworthint;BB,indignity,indignaUon).    In  English 
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/re,  a  word  aomewhat  more  «]evat«d  tn  HyBtUc  nae  thaa  oafv, 
come*  to  tu  through  French  ir«;  tron  Latfai  •«  <uiger,  wrath,  pw 
alon,  raee,  rjoleace,  fur>-.  Indignation),  of  wfaloh  tbs  "hlftrir  ett- 
moli>Ky la  doubtful.  A  dv/lvauve  of  im  i»  irocmdfa  (prooHHW  l> 
ansvr,  haaty  Wmper,  iraacibilitr,  anKt^r,  wiatli,  r«g«t  psMka, 
t1m«1M*>.  Fami liar  phraaM ar* :  i>a  infiammatu*,  in«<fmmtoim4^  fc« 
•wWwwt  (tovera'  qoAirels).  Prom  iu  derivative  <raaei  (to  ba- 
ooflu  aai^y)  U  derived  the  ad)ecUve  lra«eiM/(a,  wnonee  throogk 
Fnneh,  our  iraMcitde  dcivwi  U>  aDger.  ebolaric). 

JlSinr, "anoer. raK»,  paMrioD,"ia  aertved  Ibroogh OU  Fxtta^ytoft: 
from  uktinjma  (mr?,  rage,  inadDeMi,  paaaioo),  eofuato  wtth/tewa 
(Ui  race,  to  be  mad).  8keai  correlate  with  Saoalnli  fcfcurui^iL'le 
be  aoUre,"  and  rvfcra  back  to  the  radical  Mar  (to  laove  afaoal 
qolckljf). 

Bat't  "  foi'y,  viol«Qt  anger,"  comes  into  EoKlisb  throutch  Fnoieh 
Tag»\  from  Latin  rabttM  CmadnMa,  rage,  furv  j.  In  tYench  rage,  lika 
the  Modern  Latin  roMat,  !■  aiipliud  U>  a  maa  dog  —  hydropbotua  — 
and  to  other  aolmalBM  wall.  Theverbni«rai^)lfte«  in  FVeiuA 'te 
ba  in  a  paaatoo,  to  be  anjcry,  to  aolk,"  and  ragevr.  "a  peevish  per- 
aoa."  L«Un  rabin  la  from  rabrrf  (to  ravr,  tooe  mad);  oognac» 
with  Banakrit  mbh.  (to  di-«ire  vehemently,  to  act Inconald^ratelj, 
to  eefsek  the  radical  of  both  being  Indo-Luropoao  nibh  Cto  selae). 
FirOinaLow  Latin  word  rabUtrt,  derived  (rom  ra^Ki,  a  by-form ol 
ri*bi«,  come  Spanlah  rabiar  (to  ravA);  Old  I-Ven«h  rr^ver,  Fr«acb 
rivtr  (to  dote,  speak  Idly,  rave),  Old  French  rit>^,  whence  raroMV 
(to  rave,  to  dote,  to  talk  idly),  and  English  raiw  ("to  b«  mad,  l« 
talk  like  a  mAdmaa;"  we  have  aJeo  tbe  pfaraae  "raeiito  mad"). 

Ciolar,  "  bile,  anger."  through  Old  PretMb  efiofare  (cholaj  a»«r); 
Latin  dioiara  (bile,  blltoua,  complaint,  cholera),  soea  back  to  Oreak 
j;«ypit  (cholera— from  j."-«  (alao  r*W],  "gmtl,  blla,  rage,  anger, 
wrrtb,  bittornoM,  anything  causing  dli^oet  or  avenloii).  Titeat 
Oreek  worde  are  cognate  with  Latin /'W  (gall,  bile,  anger,  rage,  anl- 
moaity,  blttcrneaa),  and  Engluib  jfali  (Kall>  blttemeaa,  anger.  Hie). 
The  phyoicAl  baala  of  tbe  ideals  cICArly  the  ■*  bile,  galL"  Fkwa 
Latlik  Miu  (bile,  nnger,  wrath  choli^r,  indignation);  thrDagb 
Fyenoh  bilt,  eomca  our  word  bile  (secretion  from  the  liver,  bittM- 
neaa,  anger,  etc.).  Here,  again  tiie  physical  baids  of  tbe  idea  '» 
plain. 

Skeat  deflnea  spleen  oa  "  a  apongy  gland  above  the  kidney,  aup 
posed  by  the  ancienta  to  be  tlie  iKtut  of  anger  and  ill-humored  mel 
ancholy,"  and  we  talk  of  "venting  our  vpteot  upon  any  ont^,"  and  ol 
a  «plcnc(^  porBOD— the  word  cornea  thxoagb  Latin  aplen  from  Greek 
pir/i^i  coK'iute  with  Sauakrit  (8fpt<^ian. 

In  NijilKnliiK,  A  typioal  Algonldan  dialect  of  Canada,  the  word«  for 
"anger,"  nii-katiniitHn,  "  to  be  angry,''  ni^katia,  etc.,  come  from  tb» 
radlcnl  ntfk,  which  aigniflea  both  "angry"  and  "gland,"  abowloc 
eleiirly  the  ph^iilcjkl  huim  of  the  concept.  To  Nlptutng  correapoiw 
tbe  Utclpwe  dishkaditivin,  nisUodts,  nuhJ;  (6,  p.  370). 

Oenon  Farrar  aava  (0,  p- 197):  "  In  Greek  the  diaphragm  i.*p¥, 
T«Me,rdns)  la  naea  for  the  understanding;  the  liver  for  feeling;  tW 
breast  for  cour«KV|  Uiu  nuatrils  for  contempt  (cf.  ^ncrr/fic,-,  etc);  ibe 
atomach  and  the  bile  for  anger.  tJlmilBrly  la  Latin  the  noetrils  aie 
osed  for  taste  and  reiltienienli  the  nose  for  satire;  the  eyebrow  for 
aorrow  ordladoin;  tbe  stomach  (or  anger;  the  throat  (or  gluttoar. 
The  Uthuaniana  ure  the  name  wonl  for  soul,  heart,  and  atomocD, 
and  the  same  Is  probably  true  of  manv  nations.  Many  of  Uiees 
metaphors  have  been  tranaterred  to  ^ngltali,  and  we  aJao  uae  tbe 
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blood  for  paaelQD  (hot  or  roaag  blood),  tho  phleem  forduUtiCM,  tbo 
Bpleea  for  envy;  we  say  that  a  p«r»on  nsa  eangiune  hopes;  ve  talk 
ot  a  melanclioiy  man,  wbich  means  properly  a  man  whoce  bU«  La 
blaclc;  a  man  has  a  nervotuatyic',  or  i«  norvoua  in  th«  boar  of  triali 
and  we  aay  of  a  Mtt^r- minded  critip  that  he  has  too  much  gall." 

We  speak  of  "yiiwiw  niiger,"  and  even  a&e  fierce  In  the  aenae  Of 
*'viol»iit,  angrj-,  wratUful."  Thw  d<>rivntJon  of  t!i«  word  in  through 
Old  French J&»;  from  Latin /rrwi  (wild,  aavaeo),  couiiati.'  with/rro 
(wild  baaaC).  Other  phrasea  in  use  are  '•uHld  with  rage."  "Maragt 
reaenlment,"  etc,  Hi^re  belong  the  comparleoiu:  "  Saad  aa  a  hor- 
nots"  "an^rju  aa  a  bull,"  "ctom  aa  a  iHsar,''  etc. 
,  The  aaioo  writ«r  also  aays:  "  In  Uabrcw  tho  heart,  the  Uver,  and 
tlt«  kldn«y»  are  iiti«d  for  tho  mind  and  nnderAtanding;  the  boweU 
mean  m<>rcy,  liko  the  Greek  c-hi-ixv;  'the  flt-*h'  meana  loat;  the 
loins  Btr«n^h;  the  noao  is  ased  for  nn^er,  so  that 'lonzof  noeu' 
meana  patient,  and  'abort  of  nose'  Initaolej  a  *man  of  lipH'  ia  a 
IwbbltrfJob  xl:2;  the  neiik  18  the  sjrrabol  of  obctlnacy;  the  head  of 
•aparknitj-,  thirator  paleii««8  the  pietiir«M|ue  rvpri'scntation  of 
fear"(«,  P-  196-7). 
Shakespeare,  in  1  Bm.  VI,  tv,  <»  141,  makes  the  king  say: 

"  Hoar  iMl]  ihrlr  irni<lir1nir  itnnmrkM  Nt  provokod 
To  «1ltuliIUAbcil]«,i-o,anil  rebel  t" 

and  in  Jafonv  and  deopatra,  Hi,  iv,  12,  Octavia  blda  Antony: 

"  Bellev*  oat  »U.  or  1(  rmi  tniid  hcIIbtp, 
f  StomM*  [I.  4..  KKCDl]  nol  all." 

•nd  in  Elizabethan  litvrnture  thv  word  tlomach  had,  aa  had  afoma- 
cfuu  in  Claesical  Latin,  the  moanings  "pride,  courage.  Indignation, 
Anger,  rcacntment,  Ill-will."  Hooker,  in  his  Eteleinattieeil  AWily, 
•aye  of  Arinn,  that  he  "became  through  envy  rind  *lomitch  prone 
onto  contradition."  The  verb  to  afomocA  correaponda  to  French 
M'eatomnqut-T,  Latin  ilontachari. 

Dr.  Holdt'r  Hays:  "The  aiicienta  made  the  iipleen  the  seat  of  mel- 
■noholy  and  otlicr  ills.  Those  people  hving  in  the  malarial  belt  of 
the  gn^t  JilisHlaalppl  valley,  with  whom  most  of  my  life  hae  been 
pacaed,  charge  t'O  the  liver  all  the  illn  from  whivh  flean  or  mind  may 
solTer,  whtl«  the  Indian  duclarvo  me  tp'-r'  kow-rhi,  'my  stomach  is 
bad,'  and  is  truly  nearer  the  right"  (U). 

In  Greek  «",>-i.i.  signifleB  "Btomach,"  as  well  as  "heart,"  juat  »a 
cteur  does  in  Modern  French. 

In  tho  Kootonny  Indian  lftripii!*m>  of  British  Columbia  the  word 
tor  "angry"  is  ttaniUwmr  which  slgnlfleit  literally  "bad-hearted  Iw 
ia,"  from  *>ir*^  (is  bad),  Xtiwi  (heart,  mind)  —  the  opposite  Is  aalEilt- 
■riac,  "well'diapoeed,  glad,  happy,"  fromaufeiiM  (ia  good),  and  Uiw\ 
(beu^  mind  i.  In  nnaloguus  fashion  are  formed  aimUqini,  "  rick," 
Bterally  "  bad-bodied  helH,"  and  idkitlqanf,  "well,  healthy,"  liter- 
aSif  "good-bodied  he-is"  (4,  p.  3tM>. 

Aecordlng  to  Parle,  the  African  explorer,  in  tho  Mandingo,  a  Ian- 
gnsge  of  Western  Africa,  the  worda  "anger"  and  "angry"' are  ex- 
pressed by  jtuni  bota  literally  "the  heart /jwau)  comes  out"  (12). 

Of  the  Western  D6u6  Indians  of  BriUoli  O^ulumliia,  Father  Morloe 
remarks:  "A  ainKle  sentence,  or  periphrastlo  locution  ia  all  that 
the  Carrier  has  at  hia  diapojial  to  give  utterance  to  such  varied  move- 
mente  aa  sorraw,  melaueholy.  repentaucre,  moromty,  dinpleaatire. 
etc.  When  moved  by  any  of  those,  or  cogiiato  ecntimonte,  bo  will 
aeveraaybut:  aUI  ndcetn,  'my  heart  is  tdok.' "  The  expreaalon 
Kttl-MHM,  literally  "  his  heart  is  acrid,"  slgniflei  "  he  ts  aorimoni- 
ocmOt  dlQwaed  "  (ll,  p.  •isn). 
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Tb«<  prlmliivv  Ar>'Aiis»9ein  to  have  located  In  the  heart  and 
viscera  the  s«3t  of  the  lite  of  man,  the  aoDt,  and  the  emoUou,aBfl 
tbe  UiigDogm  of  Uieir  tlnaoendant*  bear  many  traceaof  ih«H  tam? 
W«  find  in  Latin:  eordafuc  (wise,  pntdant),  tmoon  (aeniilaw,  nad. 
fauoDe},  reoordori  (toreooUeo^  callto  tnlnd).  orvdo  ("IbaUert"- 
Drom  erd'+dkt,  et«.-,  in  Gennan:  hmnttft  (dear,  belomd], 
AonKoh (cordial), herslo*  (heartless,  falnt-heartod),  etc.;  in  Bn^: 
hmutm,  hearf-bro&ea,  Mmartm,  heart- rrrtding,  A«irt-ieAolB,kaari-/fU, 
htariUtt,  blttck-hwuted,  t/lie.i  in  Preuoh:  mm  octur  (heartlB«).M 
Mnirdur(hard-hearted,  heartl«aa],<tc6on  c<cur  < heartU; ),  nw It 
eonir  ftwhi  (to  be  broken  hearted  [,  etc. 

In  Latin  and  Or««)c  tb«  liver  (jccor,  ''.■r-if.)  **wa8  repreaented  w 
the  seat  ot  the  pnitalonti,  especially  of  anfter  and  love  "  (7,  p.  MS). 

Of  th0  Twnkn  Intliaits  on  thu  b<>ad-wat«rs  of  the  IMnoeasnb 
river  In  the  Moenuito  Territory,  Central  America  —  althovigb  uttt 
Delgbbont  the  Moitqaltoit  baae  tlielr  special  vocabalary  opon  Uu 
voril  (ur  heart  ikupinj,  juat  an  we  do  —  Dr.  D.  G.  Brinton  telli  t»* 
"Thv  Twaka  IndiaiiB  locate  thseeatof  mao'e  life  and  emotlooi,  not 
In  the  heart,  a«  moat  uationa,  bat  In  the  liver;  and  tliej  have  in 
common  use  suoh  ezpreaiiloaa  a«; 

iMinsrooirrom,  liv«r-«pllt  -  angry; 
<a«(iij7pi»<,  liver-white  -  kind; 
tmijtff  aani,  livor-blnok      unkind." 

With  tbpse  rade  aavngeH  "kind"  m^niiit  "white-livered"  and  the  gap 
between  them  and  the  onllured  Englishman  of  to-day  la  leomovliil 
leaaened  when  w«  remember  that  in  our  own  ad)eailv«  iohitr-litnrd 
(cowardly)  w  hnw  preserved  a  memorial  of  that  far-off  past,  id 
which  the  mind  of  primitive  man  fnilrd  to  dlatinKalah  betwem 
i>klDd'*aDd  "oowanlly."  The  BneltabuAife-KKred  and  thoTVaka 
tmiltg-pini  lead  ua  baek  ia  tbe  bUtory  of  mankind  to  a  timn  wlits 
JptadneM  to  a  foe  was  held  to  be  cowardice. 

Of  the  T^rraba  or  Tirlbi  indi.-ins  ot  Coata  Rica,  Blahop  TUel  i< 
quoted  by  Or.  OatjM>het  aaaaytng:  "Many  ot  the  aensanona  and 
mentnl  |irocpss«>9  which  wo  nUrlbuiK  to  the  hoart  are  Attributed  bjr 
the  Coatnricana  to  the  liver,  g\io,  and  hence  suoh  worda  as  to  tAiw. 
rmMnbrr,foryet,(if tire,  tad,  ^o^fMl  are  compounded  with  the  sylla- 
ble 9110"  (8.  i>,  217). 

In  alxteentti-ccnturvEnKUah  (thaSnHreaoffiisbopHaU)  we  mo«t 
with  llin  cxpreedinn  ■'tftv.r-afefcof  love"  (alok  at  heart). 

ThcOrcckOi'yr,.-(»piril>,uouraKe,pa«tion,aju[er,  nice,  wrath; aooil. 
heart,  life)  is  deri  vod  from  0'«  (I  ruab  or  dart  nloQKi  atonn,  rage ),  and 
fromtheB&meroot«omost«>-ir,"amadorin«pireawoman,  a  BACck- 
nnt«."The  ward  Uoof^nate  with  Latln/Mmua  (emoke>,  and  in  Knf^ 
we  still  Bpeali  of  "/Mminj;  with  anger,"  **  togel  Into  a/iiiM*-."  .Htetiw 
even  useB/ume  in  the  aenae  ot  "a  p«8Blonat«  person.''  We  also  we 
the  expreHBlon  "«(onn  of  paaalon,"  "to  storm."  "a  AunrteaiM  ot 
wrath,"  etc.  'V?';  (Impulae,  pnnlon,  ani^r.  wrath,  violent  emntloiii. 
together  with  the  veru  >V)<"'  (I  awell  with  lust,  am  excited,  paaaion- 
ate — the  word  la  also  uaed  of  fruit  in  the  aenae  "  to  awell  aa  il 
ripens,"  of  toll,  "to  swell  with  produce,"  eto.),  In  derived  from  ths 
root  liff  (to  swell).    We  also  aay  "#KK>Um  with  anBcr." 

In  tbe  lauenaffe  of  ibeSoiaoan  laliuida  AwAn,  the  word  tor  *<angcr. 
raffe"  alfcninea  literally  "Mmll,  nctll  rhu  -  swell),  as  we  aay  "swell- 
ing, bursting  with  pnsalnn"  (ISa). 

Urnr  <wriith.  nn){cr.  ni^lioe)  comes  from  the  root  men  (to  beex- 
olted  Id  thought,  to  be  tiiBpired,  raring,  wrathful,  etc.)*  Tbenoe  also 
i^Mc  (might,  strength,  aplrit,  ootu-age), /uinn  (madneaa),  filin'<r(a 
divin«r,  a  aeer)  —  at  the  basis  of  all  these  Ilea  the  Idea  of  "mantal 
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enl."  Aa  L»Un  ma?ii4  { mlndt  U  cofciutte,  all  dertve  ultimately 
the  Inilo-Kuroppun  nulical  moii,  "to  think." 
thu  laiieuago  of  Iho  Pacific  Island  of  Tahiti  "Hrt,"  anger,  Uter- 
allr  mcaoB  "he  sAouI^' '  ( t.1  p.  fifi ). 

Id  tli«  StUee«D  dlal«ot  vl  the  TlinnJt  laa];uaR«  of  Alaska  vt  me«t 
with  the  following  ozproBaions:  K-'ant-toa  nuh,  "aofcry,"  K'^anrai^ 
'«roM,'  K-'an-qa-gaC-,  "I  am  angry."  Here  uni  ntiJI:  and  r<i^  are 
vertMU  mfElxea,  between  which,  ns'ln  the  last  word  K-*an-qa-gaA^ 
•ad tfaa radical  As'an  (atigry)  the  prcmoun  fs  iuuerled.  K''<tn  (an- 
■ery)  boars  a  flospivioua  rasemitilnnce  lo  &'-'un  (Are)  (:!,  p.  8fi).  To 
shn  category  belongs  our  "InoenHed."  We  speak  also,  as  do  other 
pAcplen,  of  "kindling  wrath,"  and  "mnould^rint/  auger." 

A  mijtit  interesting  word  in  Greek  i8['j"'"r  {righteous  iudiKnatlon. 
•Deer,  wrath,  reHentment),  peraonifled  in  N'.'otic.  the  goadesa  of 
dmne  wrath  and  just  retribution,  cognate  with  •■f.ui/ai^  (a  diatrlbu- 
tiOD)i  from  the  verb  >0"^  1 1  diatrtbute,  poaaees.  etc. )>  all  from  the 
I Ddo- European  radical  nein  { to  pa«tiiTe,  to  number,  to  allot). 

In  his  dictionary  of  the  Nislrwalli  lan^piago  ot  Washington,  Dr. 
George  Glbbs  gives  the  following  Interesting  etymoiogieit:  "0-h«f- 
tU,  'to  bo  angry,' o-he[-*if-cAul-ftunii-(fiijr-iije,  'I  iim  angry  with  you.' 
from  o-A«(, 'why,  what  la  the  matter?'  and  gi-lvt,  'the  forehead.' 
Derivatlvea  are  Od'bet-ail-m,  'to  sulk,  to  blush,'  o-he-ha'het-iiH,  'to 
pretend  to  be  anRrv.*"  Tlie  radical  o-hel-nl  aignillpH  also  "to  bo 
■ahamed,"  o-hct-fil,  "to  be  angry,"  being  dialingiiishud  from  o-Acl- 
Mj"  to  be  aBhamed,'*Dnlyhy  intonation(9,pp.3Mi,310,S48,2M,351). 
If  we  arrange  the  wordn  for  "anger"  discuesed  above  according 
to  the  idoas  upon  wbi^^h  thev  are  baeed,  we  have  the  following: 
I.  FbysJcal idea  of  "choking,  Btrnngiing."  Engtieh  aitfjcr  and  ita 
oognatM. 

Fliyslcal  Idea  of  "  writhing,  twiating."    English  wrath. 
IdMiof  "crook ednOKK,  (.-itrling."    EugliBh  vroaM  and  Its  cognatea. 
Idea  of  "  bursting,  tearing  asunder."  German  Zorn  and  Ita  cog- 
nates. 
Idea  of  "haaly  movement."    English  fary  and  Its  cognntOB. 

GrockiinJi).-. 
Idea  of  "  seizing  upon,  grasping  afbor."     English  rage  and  Its 
COKnatcet. 
'  7.    Idea  of  "  mnking  a  noise,  yelling."   German  Cfrimm  and  it«  cog- 
nates.   Tahitian  Hri. 
Idea  of  "  mali(?ioua  talk,  slander."    German  biise. 
Idea  of  "mental  excitement,  oxeitatlon."     Latin  aaUt  and  lla 

eognatos.    Gr<*wV  i"/i"(. 
Idea  of  "  swelling."    Oreek  V?  •/.    Samoan  huhu. 
Baaed    upon  the  "  heart."     Kootenay  Manittwine.     DCn6  tfzt 

ndicta.    M'tnilinKoJiuiTi  hota. 
Baood  upon  the  "  liver."     Mosquito  i«iiing  tawram.     Tfirraba. 
Band  apon  the   "gall,   bile,"   "spleen."   "gUnd."     Engllah 
ehoter,  bile,  ^U,tplccn,  niid  cognates.    Latin /cl  and  cognates. 
Nipisaing  ntckatuiivin. 
Based  upon  the  "etomaoh."    Latin  alomat^htu  and  oogoates. 
Baaed  upon  the  "  noao."    Hebrew. 
BMOd  upon  the  "  forehead."     NlsltwalU  o-IW-rtf. 
Baaed  upon  the  idea  of  "  Indignation  at  what   la  nnwortby.'* 
iMtia  titdignulio.    Greek  N'm">'{. 
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A  LABORATORY  COURSE  IN  PHTSIOLOOIOAL  PSTCHOLOOT. 


By  Bdmukd  0.  aurpoRo. 


I 


(FtfOi  Paper.} 


The  Visuaij  Pbrcbftion  of  Spacs. 

It  Unpon  this  field  more  than  any  other  in  phyaioloffical  psy- 
chology, unl«as  it  he  ttiat  of  iho  psycho-physic  law.'thnt  aiscassion 
ham  been  moat  protracted  and  the  accumulation  of  evidence 
VMMt  ImpOBlni;.  A  Gomplete  Ireatmeiit  of  tlie  question  liivoWes 
argnmeRts  from  surgery,  pathology  f^"^  other  sources  tjuite  out- 
cide  the  po(iaibttitie8  of  the  litborAtory.  And  even  thon,  it  is  diffi- 
eolt,  if  not  trapoueihle  to  i<st:ib1iith  one  theory  surely  as  acainst  ftll 
others.  Apart  from  tne  cineation  of  orlglnat  sensaUonH,  nowever, 
there  is  a  certain  degree  of  hariuony  among  inveetlRaturft,  and  it  Id 
the  ooinmonly  iLccepted  experimental  facts  that  thu  Msotion  of  the 
I^borator>'  Course  alms  to  gather  up.  ThA  dlaonseion  of  the 
uttintabo  matters  may  bp  folhiwed  in  the  works  of  Helmholtz, 
Herlng^  Stumpf,  Jamen,  Wundt,  luid  othore.  For  the  facte 
of  spatial  vision  in  general,  see  the  works  of  Relmliolts,  Uering, 
Auhert,  WunJt,  James  and  I,eOonte.  Forepe(;ialfaol«,BpecIalrefer- 
«nGea  will  be  given  below.  The  subject  is  also  moi^  or  less  fnlly 
treated  in  the  staDdsrd  phvaii>lopn^B,  Bernstein's  Five  Senses,  Mc- 
Kendrick  and  Snodgrass's  V'hyaiology  of  theSeoaes,  and  other  books 
of  tbe  same  kind. 

The  ordinary  Be«lng  of  space  in  its  various  aspeoMof  distanes, 
direction  and  size,  reats  on  the  retinal  and  klmesthetlG  senaatlons 
of  both  eyes.  And  In  every  normal  act  of  vision  all  of  tbi^na  nenaa- 
tioufl  are  either  preaent  themBelves  or  by  their  repruducud  imatjea, 
and  this  fact  must  not  be  forgotten.  For  the  sake  of  simplicity, 
Ikowever,  It  is  necessary  to  separate  the  factors  more  or  less  com- 
pletely, and  to  treat  now  of  one  and  now  of  another.  Those 
phenomena  of  which  the  presence  of  two  eyes  is  an  eeseiitinl  con- 
dition form  a  olasa  by  themselves,  and  will  be  reserved  for  a  special 
eectlon ;  the  present  one  will  be  given  to  a  portion  of  the  faota 
of  monocular  vision,  or  rather  to  some  cases  In  which  the 
presence  of  a  second  eye  is  unimportant. 

MOKOCUL^m  PSRCBPTION  OP  SPACB. 

IM.  The  Outward  Reference  of  Visual  Perceptions.  The  out- 
ward reference  of  visual  perceptions  probably  comes  about  lliroagli 
their  co-ordination  with  those  of  other  senses,  e«i>edally  those  of 
tactual  and  kinrosthetic  origin,  but  the  matter  is  too  complex  (or 
direct  experiment.  It  is  easy,  however,  to  study  the  relationa  of 
the  retinal  image  and  the  outer  obJeoUi  that  produce  it,  and  much 
has  been  written  on  the  outward  projection  of  retinal  statos.    It 
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miut,  however,  be  kept  «leftrl]r  In  mind  that  retinal  at«t«s  m  wtA. 
ue  saver  pcrcRlv<^d,  Aod  MMeUlIy  IhnC  r«tinal  sonsatioiw  ue  not 
Ont  gfvsD  a  Ifx^t-ition  in  tlie  eye,  and  th«n  at  »ome  later  itan 
trannaTed  outwu-d.  Conaldered  phydooU];',  the  retinal  ImagBu 
ravened  with  refuruncB  to  th«  objeota  Ibat  it  repreaeata.  TtUt  hu 
alruiuly  been  nevti  for  the  rabbit's  eye  In  Bx.  M,  and  tor  the  bamu 
ayo  with  Purkinju'a  vessel  Ogurea  and  the  pbospbenea  'Bn- 
107  and  I13>.  tt  oan  be  shown  alao  in  the  following  oxperimaiH 
with  raUnal  ahadow* : 


La  Cat's  experiment.  Hold  a  pId,  head  upward,  aa  elOM  ■• 
pouiblo  b«tort>  thn  pupti,  and  an  Jnch  or  two  in  fn>nt  of  the  pin,  a 
oard  piaroed  with  Apin-hole.  Move  th«  pin  about  till  It  oomM 
Into  exact  line  wiUi  the  hole,  when  there  will  be  Heen  En  the  dicfe 
of  dUftuion  reiiri^Miiitiiiti:  the  hole  a  nhadouy  invtrrtiCd  ima^oftbe 
pln-baad,  somvwhnt  aa  appears  in  tbo  accompanying  oat.    The 

Xot  ligbt  from  the  pin-nole  are  too  dlvergant  Co  be  brOQght  to 
lu  on  the  r«tiua,  but  enter  the  eye  ia  a  favorable  >tue(«r 
oaaClngachadow.  The  shadow  on  the  retina  i»  erect  like  the  pin 
that  caste  it,  but  Is  paroalved  invited  in  its  outward  loeatloe- 
Obaerve  at  the  some  time  the  still  more  blorred,  erect  Ima^^  of  Uis 
pin  through  which  tho  otiKtr  thiiigM  are  neen.  Thix  in  not  n  tihidov 
but  a  truo  retinal  imajru  form^  in  thv  or<.Unar>'  way  by  lijclil 
rejected  from  the  surfsce  of  the  pin.  When  several  pin>hoW  art 
oaeil  (^three  iit  the  pointM  of  an  eiK^^tli  of  an  inch  triasKlA,  tot 
example)  an  uqunl  numtwr  of  shiidowii  will  be  seen. 

The  coating  of  tho  shadow  can  easily  be  illuetratod  with  a  candlo, 
a  double  convex  I<<iiiit  ami  a  hit  of  card.  Set  the  lens  a  foot  or  two 
from  the  candle  and  hold  tho  cord  too  near  to  the  lens  for  tho  form- 
ation of  an  image,  then  introduce  a  Snger  or  pencil  close  before 
the  lena  on  the  aide  toward  the  light  and  observe  the  erect  *hado« 
on  the  card. 

IfD  Canie.  «;  VVallmiH-ni.  Leaueiu-.' 

IM.  Monocular  perception  of  direction;  directions  from  tho  ^y' 
The  peroeptlon  of  diroctlon  la  ordinarily  blnocalar,  and  the  cenU* 
to  which  (ilroctions  are  related  lion  hotwt^^n  tho  eyf^ii,  <>vcn  wb«D 
one  Is  cloaed.  This  will  be  proved  in  the  experiracntg  on  binocuiif 
perception  of  apace.  The  binocular  percepUoa,  however,  mail 
rest  on  a  ixTn'oplion  of  tho  nOrilivo  direction  of  points  tii  thr 
monocular  held,  and  this  will  be  considered  in  the  next  few  exper 
menta. 

Two  lumiuoai  pointa  appear  to  have  the  same  direction  wlwa 
one  is  exactly  covered  by  the  other,  or,  to  sbnto  the  matter  is 
ratjnol  terms,  when  the  Image  of  the  one  for  which  the  eyo  i* 
aooommodat«d  lien  In  the  centre  of  the  drcle  of  dllfuaioa  of  tbeoix 
fOr  which  the  eye  is  not  aecommodnted,  or,  if  both  appear  la  dilfu- 
■loB  drolea,  when  the  oentres  of  theae  eirolas  ooiaoloe.    The  Ubm 

■•ea  blbllatrrapbj  u  tb«  oltwa  af  tbe  snhOc. 
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drswo  IhrouK^i  points  in  tliin  relation  and  prolonged  to  the  retina 
are  known  ae  tighiing  linn  i,  t-'uitrJinion,  Liffne*  dv  rHiiV)^  und  orosa  fn 
the  centre  of  the  pupil,  or  rather,  ia  the  centre  of  the  imago  of  the 
papil  formed  by  the  cornei,  at>oat  0.6  mm.  forward  of  the  true 
posftion  o(  the  pupil  and  3  mm,  from  the  summit  of  the  cornea. 
Tbese  Uaon  oiigLt,  well  be  called  "linutt  ot  direvtion,"  lin.il  not  thl» 
oama  been  RlreRdy  given  to  anothfir  set  of  lintju^  namety  tho«e 
wlllalian  drawn  from  the  points  of  external  objects  to  the  corre- 
sponding potato  ot  thetr  retinal  iin:iK«t'  These  h.tve  alre.idy  been 
mentioned  in  Exs.  101  and  112,  and  they  jfive  with  uerlain  limlt- 
atJona  the  directions  in  which  objects  appear  when  the  eye  Is 
exactly  accommodated  for  them.  Their  point  of  latertieoUon  U 
nboQl  7  mm.  from  the  sammit  of  the  ooroeu.  They  are  irai^oriaat 
for  ojitical  purposes,  but  for  the  general  perception  of  dir^^etion  are 
loM  important  than  the  siehtint^  lines  though  for  remote  points 
and  for  polnCa  near  the  fixation  point,  the  dif^rencefi  between  the 
two  itetMot  line*  in  vary  tllffht.  For  points  remote  from  tin*  ligation 
point,  for  rH;wuns  to  b9  ^ven  in  a  later  experiment,  neither  iel 
of  Uaoa  gives  the  direction  in.  which  objoctn  are  seen. 

The  poaltlon  of  the  croHsIii^  point  of  lighting  linen  iii  found  by 
infert^ucc  from  th«  optical  atruulure  of  the  eye.  To  make  a  euro 
cmpiriual  detcrminalion  woald  bo  laborious,  bnt  it  U  eaay,  how- 
ever, to  show  tiiixt  the  •.^roealng  point  is  considerably  in  front  of  the 
centre  of  rotation  of  the  eye  (aoout  10.8  mm.).  Place  a  candle  at 
a  dlHtanan  of  a  foot  or  fool  and  n-halt  from  the  eye.  I^olc  toward 
the  Qame  with  a  sincle  eye,  but  hold  close  before  the  eye  a  peooU 
or  narrow  strip  of  olacit  cardboard.  8o  long  aa  the  eve  toolu 
■traigbt  forward,  the  flame  i*  entirely  hidden  by  the  pencil.  When, 
however,  the  eye  in  turned  strongly  to  either  side,  the  flame 
instantly  appears  on  the  Hide  toward  which  the  eye  ha»  been 
tamed.  Ttie  exphmcLliun  of  thin  will  readily  be  seen  from  the 
foUoviAg  diagrams  Id  which  p  ropr«eenta  the  pencil,  /  the  Same, 

i 


m  tfie  contra  of  olgbUnfr  Unea.  and  r  the  centre  of  rotation.  The 
lines  r.^dlatIn|C  firom  •  aT«  slshtlag  Usee,  aa  beina  tho  principle 
one,  wbiob  ti  praeticAlly  oolnmdont  with  tho  line  of  sight, 

Uolmholu.  .1,  r,«>J  'MO),  TMS.  mun.);  Auburl.  J.  Ml  (uu  tliv  slubiiuK  Itoei), 

108.    Monocular  porcopUon  of  direction  ;   directions  Id  the  field 
of  TieloD.    The  relative  dlrectloo  of  polate  in  the  field  ot  vUioa 
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ouaotbeohaagod,  of  coorw.  wlthoal  ch»»«>'«^'^L2S2 
the  points  frorTtho  or«  i  It  i»  ""»«•■.  bo*^*"*'  «"  **P*^ 
poiota  In  the  ftoM.  ,     -  j,      .  „t.i««    T.ark 

a.  UriM  thU  appear  •t^'^fht  ta  indirect  <rWoa.UV  J 

•beet  of  papM  oo  tfee  tabic  anJmark  a  ft"^°  jSto^JSJ 

a  butwn  or  bit  of  black  papei,  and,  ft  foot  ■t»o;«  "^STio' 
battona  or  bJta  of  paper.  Then  leaning  over  »•  Jjw*^ 
brinK  the  eyo  above  the  flxattion  pmot  t^L -bUdSr  m 
button-  in  u  BtJ-aiKht  Une,  holding  the  »)*  "*XSdS 
(IxftUon  mark.  HxaminaUon  of  the  bottowi  when  P*W«  "^ 
that  the  middle  ono  ia  too  near  ">•, '>»»"*"V^^^^iowi 
M  make  a  Btmght  line  has  MWilted  In  a  conre  oow^w^ 
flsatlonmark.    Trv  alw  Trith  the  ba^nslnahoriwoWW 

b.  Actual  slraicht  liii«,  Ju  the  P®'*?'"^  *LS?l  ttw* t* 
ooDTOx  toward   the   tlsaUoo  point  »PP«»t  •^^^^o( 

.  Mtiupy  HtraiRht  Bhould  appear  concave.  0°  J^^^^i 
3Swa pair  of  parallel  Unee  three  w  '^^J^^i^JSSrUof 
three  foot  long.  Place  a  ftxation  point  ^^**J^^^„  m 
half  way  between  th«m  ;  faeten  thB  P»P«rW  »»  «X  uS 
on  the  table,  and  obetrve  a«  in  a  *«»« •JI^'^!rL*^Ln«5 
vertical  and  horiaontal  and  in  oblique  poaldow.  ™J^  , 
part  ai  leaat.  may  be  noticed  In  the  doable  Imagei  »' 
TOPtical  thread  aeen  binocularly.  ,         ^  experin 

In  a  epherical  field  of  viaion,  the  .P"'^'*VjTvriloD»l  pi 
would  be   roproncntod  by  great  <4'«'«?-  *l„Kft  end* 
example,   havinj;   their  oolee  at  the  ^8"  Md  1««  «^ 
horiioiiWl  .ixU  of  th«  li«Ul,  their  planea  making  eqw  -• 
and  below  the  plane  of  tbo  hortion.'         _.  ,^l  _,,w  gtraict 

It  is  obvious  that  chanpei  in  direction  "PJ^^XtVUgSt 
appear  curved  cannot  taie  place  u-ithoot  'ntf^^f^^u^  < 
of  ^dtetance  also.     The  Bhorteat  diownceo  for  perMpuoa 
onrreB  which  appear  atraight.  ■  u*  in  iniitrect  ^'W 

c  N«l.ore  offlnea  that  appear  Btraieht  '"  'Sod  iW 
would,  of  oourae,  be  poaeible  V  developing  thomMnou 
above  to  make  a  »om>what  exact  study  of  the  Mj^,''„,tu 
that  appear  ntraiRht  in  indirect  vision,  °"''''™JS Vld  of 
be  founS  in  another  way.  In  the  ^%^]^^^^  mr««<* 
the««  lincB  arc.  circles  -  HelmhoIU'»  «"'«,.*?  SlS^ 
loUowing  diagram  shows  the  [.rejection  "".""-i^an  n 
systMD  of  those  clrcl*«  of  diroctlon  .F°' J^liJ^JihSie  siw 
eolozffed  Ave  or  idx  times.     It  sHouId  he  "•***■ '^  the  te 


enianreo  nve  or  aix  nmes.  it  au«u«"  "■"  ■",,„_*_««  the  w 
oppoSte  its  centre,  and  at  a  diBtnno*  !'"'?**',„  .TnrthiB  ^ 
t&B  short  lino  Kolow  the  diagram.  1°  °':'*?r,,C;h  that »' 
Itifloonvenientto  cat  a  small  rod  o' f^^h  lenBtnL  i. 
eye  is  at-  the  right  dlflUnoe  the  rod  will  Just  ««"™„  u,e  1 
edge  of  the  socket  of  the  eve  to  the  diagram.  J*^""  t|,^  gi 
brought  into  the  proper  position  and  the  » J*  "  "  „  .ujofoxl 
the  diagram,  tho  lines  of  the  flgoro  n-iU  "PPt?;  lotion 
straight  and  parallel.  Try  with  the  diagram  m  tne  ^^^^ 
below,  and  also  when  turned  so  bh  to  "'*''f^*"„.%oiiU 
obllqae.     Especial  care  Bhould  he  taken  to  ^r^'^,^  j„^<low 

Ses,  (or  ft  new  interpretation  of  the  curvM  'V    i*  """   son 
s  idwcker-board  aeems  concave  Instead  or  pift«». 


I  noi  bo  mwonma  from  t!iiit  mat  Ibu  nHw  *^'l3[|!lf3 

.  r».   .^t ■_ ^iki_^_ 


'Itshoaid ;, 

H(fln«Uh«r  ,. 

I Wj  ftUQO   Xiy    too    L'VUUIlll.'lil*     »mi     ■IM4llba    Vt      «  «i 

MOilBplMM  rot  «n:*t<:r ■mm.-  Id  uxpo^lllon. 
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vxperiflooes  of  movement  exerdM  a  ooaUoULog  Inflmoo* 
paroeptloo*.    ( For  «  (ullvr  accoont  of  Lbrtliur**  Lkw  and  febs 
of  dlmtioa,  see  Kz.  I'A  A^d  ^«  AppaBois  at  U>»  end 
weUoD.) 

d.  lUcuionfl  of  torn  In  Indirect  vUion.  Radial  diatancM,  aa  Uw 
diagram  of  c  ataows.  iu«  mora  docidCMlly  nndar*eatiinated  thu 
diatanoaa  itorallot  to  the  mtrgta  of  tbe  Seld.  Tbla  la  aaalhr  tfaowii 
I^  laTiog  a  larga  ab«et  of  paper  on  tbe  Qoor — a  atrEp  thr**  faN 
loaft  and  afoot  wide  Bnawsn  well,  when Um  narrow  aldo  la  naxttlw 
obaerrei^-aQd  atandlosao  that  wnon  theeyoe  mn  directed  boritoa- 
tnlly  forwud,  the  paper  will  be  seen  at  the  lower  edge  of  the  field. 
When  tibe  oyea  are  turned  from  tbo  borison  to  tbe  paper,  the  ~ 
MrfiOMMr  liKonMaM  Id  width  (i.  c,  in  a  direction  to  and  froi 

obaerrvr)  wbea  tbe  fjrea  are  again  dlrectod  to  the  horizun,  it  ■ 

a  eoneapondlDfc  contraction.  OhaoR^a  In  the  other  direction  are 
budlf  noUoeable.  Dl«lcaof  pnpcr  (tliree  to  ulx  inchegindiameterj 
when  viewed  In  Indirect  vision  Appear  as  eUipaee  with  their  alunt 
axeadlrMited  toward  the  dxationpomt.  Fdrtlwpart  of  the  fl«ld  otai 
the  fixation  point  etmh  illtmiotin  om  thia  and  tnoav  of  a,  b  and  c  an 
ao  alight  that  thi-y  may  be  ncKtoctcd. 

Tbe  whole  field  of  vfiiion  Iteclf  appcan  narrower  than  It  reatlj  b; 
H  UObaatiy  covent  an  extent  of  neor^  180°.  and  vet  under  fararabH 
olrouBatancra,  aa  when  looking  at  the  dara  Bela  of  tbe  cloeed  •job, 
or  at  tbe  aky  in  the  absence  of  all  Undiaarka,  tbe  extent  nia;  aeAB 
not  mncb  over  90' . 

Dala&elii,'!.  F.  ni«-n«,(Hi.Mi>  w«d>ii,  a.  au  AuH.  n.ns-m  :  «e  Ana.  u. 
m-tm.  BertDd. /<.3Mfl..n»(r. 

in.  Monocular  perception  of  direction  ;  direotJona  la  tbe  Held 
of  regard.  Tli^  obnervatlon  that  the  peroeptlona  of  the  eye  at  real 
are  modided  by  thotwof  the  eye  in  motion,  u  atiU  further  cooflnned 
by  the  alroilarlty  of  other  pbenomona  of  the  field  of  regard  and  the 
field  of  vision. 

a.  Straight  linos  ^*i(;wed  with  th«  eyes  In  tecoiidary  poeltions. 
Bzperiment  with  n  Btuglo  eye  and  a  long  ruler  held  horizontally 
before  an  ^ven  wall  epace  or  other  uniform  baokgronnd.  Hold  tb« 
flat  eidi^  f^t  thA  rulor  toward  the  fac«  luid  about  a  foot  distant  from 
it.  lYy  first  with  the  nilor  eight  or  t<-ii  inchee  above  the  prlmarr 
poottlon  of  the  line  of  sight  (cf.  Ex.  123),  running  the  eye  freely 
OAck  and  forth  along  the  edge,  and  observe  that  tbe  edge  appean 
otrn'Hd  upward,  i.  r.,  voiionve  below.  Try  with  the  mler  depreaaed 
A  somewnat  greater  distiinoti  below  the  primary  poaiuon  and 
observe  the  contrary  curvature.  Try  also  with  the  ruler  veitioal 
and  toihailsbtandleft.  Uttle  advantage  will  reeult  from  too 
extceinn  poMnotis  of  the  ruior.  The  ourvalaro  to  bo  oboerved  la 
not  Terr  7**^  bat  that  it  is  due  to  tbe  visual  apparatna  and  not  tu 
tbe  mler,  la  eaty  to  show  by  turning  tbe  rule  over,  which  would 
revprsf^  inn  direction  of  curvature  in  the  riilrr,  but  not  that  of  the 
oorvatnre  which  depends  on  the  eye.  Change  of  position  of  tbe 
raler  from  above  to  below  the  primary  position  of  the  eye.  oh  tbe 
uontrary,  reveraea  the  direction  of  toe  curvature  due  to  ttw  eye, 
but  not  a  rejtl  curvntttre  of  thu  ruler.  Oompiue  the  results  here 
found  with  those  in  En,  16S,  a  and  6. 

The  occiiHinii  of  the  Illusion  la  the  rotatJon  of  the  eyea  when 
moved  from  point  to  point  In  secondary  poelUona.  (Cf.  Ex.  U)^ 
and  the  Appendix  at  the  end  of  thiaaoouoo.)  When  tbe  eye  it 
kept  fixed  on  the  end  of  the  ruler,  or  moved  slowly,  the  mkir  m^ 
teem  slightly  tilted  Inatead  of  carved. 

b.  The  appATont  vcrticiil.  For  the  single  eye  a  true  vertleal 
appears  to  Incline  a  ver}'  little  inward,  i.  e.,  to  the  left  for  the  ri^t 
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«ij(«  And  to  the  riKht  for  the  left  ey«.  riwce  on  thn  n«ldo(tli*oatt' 
pimeter  a  Iftrge  sheut  of  paper,  aad  on  it  draw  an  vxaxXiy  hor^mt- 
tal  Hoc  at  about  the  hoight  of  the  eye  when  the  obiierver  la  In 
poitition.  Exactly  ahovd  tlm  point  of  thin  l£i»?  to  which  llio  line  of 
■igbt  la  natuTftlly  directed,  set  o  lAck  and  hang  from  its  black 
thread  60  cm,  long  with  a  weight  at  ite  lower  end.  At  a  diatftnoe 
of  &7.3  cm.  from  th^  tack,  draw  a  second  horizontal  tiiii?  and  pntittf 
along  below  It  a  bit  of  millimeter  paper.  Let  the  observer  take  his 
position  and  carefully  push  the  weight  to  one  side  or  the  other  (aa 
may  easily  be  done  vnOi  a.  needle  mounted  in  a  short  handle  Of 
wood)  until  the  threitd  Hsemti  to  be  tixactly  vertical,  and  lb«  ajiglati 
that  it  makes  with  the  hurtzontnl  lino  exactly  right  angles;  then, 
lot  him  hold  the  tbreckd  In  place  by  BtickiDE;  the  needle  into  the 
wood  and  note  the  amount  of  the  angle  from  the  millimeter  ucale— 
on  which,  if  the  dimensione  above  have  been  observed,  6  mm.  will 
oorrospond  to  1 '.  In  this  experiment  the  eye  may  he  moved  np 
and  down  the  thread  A8desir«d. 

E  Repeat  the  experiment,  keeping  the  eye  fixed  In  the  primozy 
oeltton.  The  amount  of  the  incliriatiaii  iieceiisnry  htm  Ijocn  found 
V  Donders  to  he  decidedly  varinble  even  in  the  canao  observer, 
"rtie  attachment  of  the  eye  muscles  is  such  that  with  elevation  of 
the  lines  of  Right  there  U  n  slight  turning  outward,  and  with 
deprceaion  a  slight  turning  inward.  A  line  which  the  oyu  follows 
exactly  In  thia  upward  and  downward  movement,  i.  e.,  a  line 
inoUneil  a  little  outward  seems  vertical. 
Oa  a  MV  BBlmtiulis.  A.  ¥.  <m  (M») :  Herlaa.  A.  Ms.    Oo  b  Kon  Hoirotiolu.  A.  T.  7(0 

r  (MOS.);  Tltl.  <nW[.K   Wuotll..  J,  3lv  AuQ.,U,  VStt.;  KcAuQ..  II.  IMS. 

180.  The  tendency  of  the  oye  to  follow  lines  and  especially  eon- 
tonra.  This  tendency  is  of  importnnoe  in  the  seeing  of  form,  be- 
cause It  resaltN  In  clear  vUion  of  the  object  and  becauite  It  oompll- 
cates  the  whole  matter  by  introducing  l^mesthelic  factors.  It  is  a 
habit,  however,  that  Is  not  beyond  consciouB  control,  and  for  that 
reason  is  more  dilBcult  to  demontitratebv  overt  experimentatlou  than 
by  cnauni  observution,  Any  one  Itiat  will  tuke  note  of  his  own  seeing 
when  prceent«d  with  objecte  with  strorigiy  marked  lia«s,  ViU«aclty 
find  trace  of  the  habit.  In  imagining  goometricjil  Hgures,  aleo  (for 
example,  nn  eighteen-inch  hexagon  drawn  on  the  blaokboard) 
something  of  the  ttatne  tendency  will  often  be  found.  The  follow- 
ing expeilment  aims  to  give  a  laburiitory  means  for  making  suota 
obeerv&tlons. 

Piu>t«  upon  a  piece  of  cardboard  eight  and  one-elglith  Inclien  long 
and  four  inches  wide,  two  foor-inoh  equarea  of  red  paper  in  such  a 
WAT  as  to  cover  all  the  card,  except  a  white  stripe  one-eighth  of  an 
inoa  wide  between  them;  cover  the  whole  with  aubcet  of  anmi  ■  trans- 
parent  paper  as  for  Meyer's  experiment  (Ex.  H2  c).  Examine  the 
white  stripe  for  the  effectx  of  contrnat.  After  the  examination  hau 
lasted  a  few  seconds,  suddenly  layBcrose  the  middle  of  thediAgram 
a  bit  of  wire  six  or  eight  inches  long,  approximately  at  right 
angles  to  the  white  stripe.  If  the  experiiuent  succeeds,  the  wliite 
stripe  will  instantly  show  a  strong  increase  in  the  complementary 
color.  Before  the  inti^ductlon  of  the  wire,  the  cyo  is  chiefly 
engaged  in  following  up  and  down  the  wlut«  stripe,  and  the  con- 
blMtoffeota  are  coDnned  to  those  of  simultaneoue  contrast.  Wbei 
the  wire  appears,  the  eye  changes  to  it  and  moves  back  and  forth 
along  it  once  or  twice,  *ftnd  thus  brings  upon  the  white  stripe  the 
more  powerful  effects  of  successive  coutroat.^ 


H       iTlilti  eiper 


■TUm  eiperlroeut  otKluuirq  wlib  Wuller  (J«um»l  of  Phystolcrgr.  Xn,  1,  p.  xltr), 
1 1^  b)ra  for  a  loially  milnroDt  imrpaim 
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otiien  that  show  hi  ereAt«r  or  less  degree  the  In^enoe  of  m 
motloiw  in  the  formauon  oi  vUual  percepttona.  It  Is  very  UkNf 
tbMt  miuiy  of  thsm  —  even  tho««  that  appear  almple  —  are  tlia 
renltant  of  many  othvir  <*zperieiic«ii  than  tnoee  of  ooalsr  mothni, 
but  in  moot  of  tboee  th&t  arc  to  be  elren  here,  eye  moUotia  an 
oortatnly  an  Important  factor.  Tliej  fall  Into  clawee  aocardlnsM 
oertalo  emplrica]  principle)!  and  have  been  m  oroi^ed  beknrHt 
iDcrcIy  for  convcnloDco  and  vritfaoat  aav  inteuloB  of  preJooilBC 
tb«lr  exploiiAtiou.  IS'picai  examples  oiuy  are  gireu,  fortoaitui- 
ber  of  vorinnu  of  aoraa  of  th«m  la  Tery  laim. 

In  fl.n  of  thitni  (ho  studont  will  do  veil  to  ton  the  dlaeniDi 
aboDt  and  to  view  them  from  different  aidea  eo  aa  to  ■oparate  tlie 
lUnsloDii  that  depend  on  position  from  those  that  are  independeni 
of  iu  III  atiiifral,  illualoiu  are  stn-ngthr^cvd  wh»<n  the  affected 
lines  ore  mado  oblique  in  the  flt'Id,  correapondiBZ  with  the  IMB 
frequency  and  certainty  of  eye  movcmente  In  inch  direcUona.  For 
the  moet  careful  nludy  of  these  UlnoionB  they  iihuuld  be  eepantod 
from  one  another,  and  from  tbe  loBuenca  of  all  extraneooa  ItDM, 
e.  g.,  drawn  singly  on  good  sized  sbeets  of  paper. 

161.  niuai<.<ntt  III  the  perception  of  dlstaoMe  depending  od  tbidc 
direction  in  the  Hold  of  vldon. 

VcrlienI  diBtnncpB  are  ovor-estimnt^il  In  romparieonirlth  beiicen 
tal  dietsnceH.    Lay  off  by  eye  on  a  sheet  of  paper  placed  vertJcallf 
before  the  face  equal  dlatanceit,  up,  down,  nght  a.nd  left,  frona 
central  dot,  mnrkine  the  dlHtances  hy  dote  aa  In  ^  in  the  aooom- 

Siaoylng  dlacrani.  Repeat  aeveral  litnea  and  meaaore  Uwdietaooaa 
ound.  In  tarn  dlajEram  all  the  vertical  uid  faoriaontal  disMiiOM 
are  equal,  «nd  Id  uI  caeea,  uxoopt  in  the  eirele,  lb*  vertloal  eeeoe 
too  long. 


[ 


D  E  F 

In  D  the  over* estimation  of  the  height  entails  an  nndar-estl- 
matioD  of  the  angles  above  and  below,  and  an  ovsr-estimnttonof 
thoae  at  the  right  and  the  left.    The  Illusion  is  leva  In   the  line 
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flpircB  and  absent  entirely  in  the  circle,  Id  Wundt'a  opinion  (4te 
Au6.  II,  162),  because  in  ihe  esse  of  these  fiitniliar  figures,  percep- 
K  tion  Is  infiueiK^ed  bv  knowledge  of  the  geometrical  relations  of  th« 
H  parts.  (For  qa»ntit»tive  studies  seo  Kinong  others,  Kundt,  and 
^ICansterberg  1S4  f.,  176  IT.)  A  simitar,  thougli  slight,  difference  i» 
^NJfteD  round  bei,w«eii  horizontal  distances  to  tbe  riehl.  and  Isft^ 
^^wlien  caretui  experiments  axa  made  witb  the  sing^  eye.  (For 
qnantitatlve  meaenre meats  under  various  conditions,  see  Eondt, 
»nd  Mtiueterberg,  lAO  ff.) 

Distances  in  the  upper  part  of  the  field  are  over-estimated  aa 
compared  with  tho«e  below  them.  This  illusion  may  be  tested 
actively  as  follows  r  Near  the  top  of  a  strip  of  paper  twelve  or 
fifteen  IncheB  long  and  five  or  six  wide,  draw  a  horizontal  line  two 
iachea  long.  Take  this  aeniu  aa  a  staadard  and  draw  half  au  inch 
b«low  It  a  second  bne  ol  n  length  thnt  seeme  eqiial  to  the  first. 
Then  cover  the  Qrst  line  and  taking  the  second  n^  a  standard,  draw 
a  third  and  »o  on,  ooDtinuing  this  procetts  till  the  strip  is  full.  Then 
unoover  and  measure  the  first  line  and  the  last.  With  this  Wuudt 
BBBociates  the  S'a  and  8'b  which  eeem  a  little  smaller  at  the  top 
than  at  the  bottom  when  in  their  uaunl  position,  but  a  good  deal 
larger  above  when  inverted  :  fig. 

For  all  of  these  lliusions  Wuudt  flnda  an  explanation  in  the 
difT«rencE'B  of  effort  required  (or  turning  the  eye  in  difTerent  direc- 
tions (Ste  Aufl.,  II,  119  ff.;  4te  .\ufl.,  11.  13T  ff.).  The  superior  and 
inferior  recti  are  relatively  weaker  than  the  external  and  interna! 
mDMileB  of  the  eye,  Furthermore  Id  elevating  or  depressing  the 
eyes,  the  oblioae  mnscles  partly  oppose  the  superior  and  inferior 
■Cn^g^t  maaoles,  and  so  render  a  portion  of  the  efTort  ineffective 
for  porpOMa  of  motion.  Why  lioea  in  the  upper  part  of  the  Beld 
ahoold  eoem  longer  than  tnoM  lower  down,  is  not  specifically 
stated,  but  by  implioation  it  also  la  to  be  credited  to  mosoalar  dlffer- 
eooea. 


For  relereacei  MC  IhOM  clvm  SI  the  sad  of  Ex.  IBT. 

163.    lUosionB   of  interrupted     extent. 


Interrupted  intervals 


B 


ally  seem  larger  than  free  intervals.  In  the  flrat  two  figures 
e,  the  interrupted  extents  seem  larger  than  the  free  extents. 
In  the  laat  caae,  however,  where  the  luterrupted  space  has  but  a 
aiagle  dot  In  the  middle,  the  principle  suiTers  an  exception.    The 
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■■to  (StoAaft^n,  IMt;  «M  Aal 
■tafcerrnted  eatoata,  Uw  laoT— aat  it 
tMbf\b»  ibart  ■£■««■  Into 


monocular  obaarnHnn  ooaBpoMMa  11m 
ittaatoB  frf  Bk.  : 

on  TmriaHos  ta  tj» 

^  wUak  Ha  aawtaa  taB«»  to  hi 

braksB,  vUla  Ife  iwa^M  «iUt  raUttn  faatJow  orar  Uw  ciafi4r 
•pMea.  Tb<  taet  that  a  itfacte  iatampMoa  ia  kte  adddla«(a 
■paM  baa  an  oepoaHa  eSael,  li  eiplalnad  'by  a  u>t>d««or  otttem 
wbaa  tha  nldofa  of  aa  anent  la  ■■itiil.  t^  uka  fa  UmcUmI 
^miittan»oaal]r  b;  flxattoa  of  tha  Biiddla  vitho«i  aatiea.  Ar 
ocber  explanatloiu  Me  HalmbotU,  A,F,TmV  (MI  f.). 

]Nn  rcBkNMM  MS  ttaM  ftMa  M  tba  flBd  af  Kz.  IC 

in.  maaleaa  "•"^fcy  tha  appanatt  afM  of  aaglat.  BouD 
analaa  are  ralaUvaly  Off  ■allBHtutt.  Tte  Acure  trlth  BDad  aadn 
Id  Bz.  i<2  abova  migbt  ba  etMaed  unilar  thfi  ptinotple  ai  wall  m 
onder  thatotlDtarnrntadaxtent,  bat  la  other  npire*  the  effect  oT 
■mail  aoglaa  If  aaao  6y  ItaeU. 


N 


\ 
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lo  A  and  B  tUght  di^tortiona  are  (oand  In  the  horUonUl  lln«t- 
lo  0  the  circle  is  0iitu>&od  at  the  oornen  o(  the  aqoarv,  and  l!i* 
aldea  of  the  latter  are  b«ttt  inward.  Ia  D,  atau,  the  distonlot 
affacta  of  the  cmae  Unea  axe  unmistakable.  In  E  the  obUqoe  Um 
on  the  lett  iji  the  re&l  contlnuatlOD  of  the  lower  line  at  the  rlnht,  not 
of  the  upper  a»  appears  to  be  Iho  caM.  Tfaia  Ulasion  h 
atranfftbened  bj  vlmnng  it  from  a  diBtance,  t.  «.,  by  redaciog  Uw 
aUe  ol  ita  retinal  Inace.  In  F  It  Is  abown  that  the  preaeooe  of  u 
acfoal  obloas  la  not  oasentiaJ  to  the  Ulnsloa,  though  h«r«,  aa  else- 
where, the  place  of  aotoai  linos  may  beauppUed  moro  orlaes  o&a- 
sdouaiy  by  inaelDary  ou6b,  or  by  the  lines  of  other  ftvures,  the 
edgM  of  the  page  or  any  other  prominent  Une«  In  the  fleld.  In  0, 
however,  the  explanation  by  tne  over- estimation  of  HnuOl  an^es 
completely  falls,  for  the  effect  ia  the  same  In  kind  as  in  C,  wiisa, 
the  rov*n»c  was  to  be  expected. 

The  over-entimatioti  of    acuM  auzlm  Wuudt  r«r«ni  also  U> 
movemenlii  {4te  Aufl,,  II,  146).      In  Bgurc  A  abovo,    (or    Bzam.     , 
as  th<^  «yf  foUowH  the  horizontal  line  toward  Ite  Intereectloo  witfc 
the   oblique  lince,  it  Buffers  an  Inoreasinx  attraction,  as  It  wen, 
townxd  the  obtlqac  line  noareet  it,  and  from  this  results  (be  wroU 
conception   of    its    route.     The  Qfth  Bgore  according  to   WooA 
involves  several    illusions.      The    fl|;:are   U   estimated    too 
in  the  direction  of  it*  prominent  (vortical)  lines,  and  Id  this 
haUtnal  over- estimation  of  verticals  helps.    When  the  latMr 
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3lad«i()  by  turning  th«  flgurv  on  ftii  sidfl,  tbo  illuflion  that  remniiu 
to  be  eznlaiaed  p&rtly  by  the  over-estimatJoa  In  the  direction 
:  6fa«  pronunenb  llnea  and  partly  by  over-eHtimaUou  of  the  amiUI 
'm.  In  explanation  of  the  flrsl  three  flgLiree,  Helmbolts  &gRln 
hia  princfplu  "According  to  which  acute  angles,  being  small 
Itudee  clearly  limited,  eeem  hi  g^iier&l  relaUvely  too  large, 
ion  w  compiu'e  tht-m  wiili  undivideiJ  obtuse  or  riglit  angles,'* 
It  boticvc«  that  thiH  principle  yields  in  importance  to  ocular 
>veinentfl,  if  indeed,  it  does  not  it&elf  depend  on  such  movemento 
724,  T2fi.  728,  727  (668,  5S7,  688}).  Cf.  lUuBlone  depending  on 
>tiona  of  tne  eyes,  Ex.  IBS.  In  the  Hfth  fl^re  he  thiiika  mova- 
»iit  i«  leM  important,  and  that  irradiation  may  co-operate  i_F,  733, 
~i) ).  The  over-estlmBtion  of  small  angles  ie  rejected  aa  a  prin- 
;>I«  of  explanation  by  Llpp«. 

t  Wvi  nfcrcecn  b«v  (bone  itUra  >i  tbe  cod  c(  XIx.  147. 

164.    Z511ner'a  figure.    In  principle  tbU  mncb  dlsouased  figure  U 
I  •ainit  aa  those  of  Ex.  103. 


The  oblique  cross  Itnea,  makine  small  angles  with  tbe  verUoala. 

Mwe  an  appar«nt  dislocation  of  them  In  the  same  direction  that 

'  woala  be  dislocated  if  the  acute  anslo  w«re  (inlArg«d.    Thu 

ter  nlTeot  in  this  flgnre  would  then  be  due  to  the  mulUplloation 

Itheamall  niigliiH.     I-or  n  nnrtlally  eoncnirent  explanation  aae 

,X.  IAS'   for  divergent  vxplicnatiuns  see  among  otiien,   Hmlog, 

ECDidt,  1  Jp[M.      The  Htrength  of  the  illusion  dependson  the  angle  of 

I  oblique  lines.  Pur  hiniHxlf /.lillner  round  it  great«iit  at  aboatSO^. 

s  mhion  crow  lines  thenui^lvt:a  show  the  illtinlnn  of  E  In  Ex.  168, 

.1  right  and  left  portions  seeming  not  to  bo  continiiouii. 

Ad  uiteresUng  viuw  In  which  ZJillner'n  Qgure  is  present,  tbongb 

laakwl.  Is  that  of  the  superposed  sugmvnt«  of  a  ring.    In  A  and  B 

■low,  tbe  upper  one,  In  each  case,  soems  smaller,  thongh  all  are 

IprM^ly  toe  same  size.     Mtiller-Lyer  reoognices  this  lut  a  case 

'  llw  Zfillner'fi  Agure  and  suggeatM  a  transition  to  it  by  snob 

jBT9*m»  B,  F^nd  G.     Wtindt  denies  this  ezplnnntion    (4te  Aafl., 

,  UI-t5S>,  (HMWtlag  that  If  this  were  the  cAse,  the  efleot  uaghl  to 
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b6  thftreverM,  {.  «.,  Uie  apper  fleKm«nt  ehoold  seem  larger,  tad 
glTM  H  tn  which  Uia  upper  cnrveii  seem  a  little  larg«r  in  proof,  bat 
ne  evidently  bu  oniy  conglilonxl  tho  curves  and  not  tb« 
straight  line  at  the  ends  of  the  segmenta.  His  own  «>' 
plonation  which  traces  the  iUusloii  to  aaiKiclatloii  with  oasM  to 
which  the  sesnieiiU  are  r«ferr«d  to  the  M.m«  oeatre  ia  elaarlf  bB* 
MFfeot,  tor  It  does  not  fit  the  OUM  of  (he  trlaoglea  and  tn^HMcUi, 
Oand  D  above,  where  the  Uliulot)  though  weakened  U  Mill  preeMt. 
Tba  flMib  may  bo  that  the  rint:  seKineDts  Involve  co-operatmsUla- 
aiona  depenalng  on  both  priDcIploa,  while  the  Etralebt  line  fljnirM 
IsTOlTe  only  one.  The  illaaion  U  even  more  gtrikias  wheo  the 
MgcoeDta  arc  cut  out  of  cardboard,  and  can  be  ehiftra  about  ad' 
tOToall;  Biiporpo»ed. 

Far  f^tiTCDC-TK  Hca  t£iaie  cIvcd  %\  llie  end  ot  Ex.  IV. 

iRiS.     IIlnKloiis  nlTootliig  tho  lensth  of  Udm  in  the  presenee 
other  Unea  and  anglas.  In  A  and  Btne  aides  of  the  larger  angle  i 
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longer  thmi  those  of  tho  gmnller  nnete.  Try  with  tho  diagram  to 
diRcrent  poalttotu  to  Avoid  the  toDoency  U)  over-fistimAt?  vertical 
diflUuiCCX  riottced  In  Ex.  1C1  above.  In  C  the  central  vertical  lln«a 
of  eqani  tenitth,  hut  tbat  In  th«  lonfter  flffure  appeani  dUUnctly 
longer,    in  f>  and  E  tho  sarne  U  true,  thougn  the  iuuBion  1>  aooie- 

[wlutt  weftkoned. 

A  number  of  espIanaUons  (or  these  tllniilona  have  been  advanced, 
DO  ono  of  vhich  uptieiirs  bo  excluaivoly  right  im  to  exc1ud«  the  real. 
(1)  It  hae  b«ea  hold  tbat  &ti;ure  V  is  only  a  development  of 
A  and  B  and  tbat  th«  anf;l?s  modify  the  apparent  lenRto  of  th«>ir 
•tlclo«lnf(  llnea  ^Muller-l-yer,  Jaetrow).  (2)  It  haa  b«en  su^^f^ested 
that  we  unoonBclniuily  take  into  account  thA  K»ni-oit  adjucnnt  to  th« 
Unea  to  be  compitr(<d  -,  e.  g..  the  irapvzoldal  Bpiices  a  b  f/  mm] 
hi  kl  Ineloeed  bv  the  ontwarily  and  inwardly  Inalined  anna  in  the 
typical  flgurn  (MllUor-Lyer  and  Anerba«h).  (3}  Another  writer 
eonalders  that  tho  tendency   to  over-cstlmatP  small   anKlea  and 

laadfr-eatlmate  laree  ooee  oauaes  an  llluaory  rotation  of  the  short 
anna  about  their  middle  points,  and  thuA  a  lengtbenine  of  the  dod- 
tral  Uoo  In  one  «Me  and  a  ahorieninf;  in  the  other.  If,  for  example, 
o  b  and  e /,  were  rotated  in  the  eenso  rnquirAd  by  thU  llloaton  abont 
d  Uld  d ,  their  ends  b  and  e  would  oe  hrouf^ht  farther  apart. 
naUarly,  bat  with  oppoaite  effect,  tf  gh  and  kl  were  rotated  about 
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their  middle  potnta  (Brentano).  (4)  OthBni  have  thoneht  that  the 
eve  in  moving  Along  cho  central  lines  ti^iKls  to  follow  out  upon  Um 
•Sort  UnfB  when  they  are  oatvardly  directodf  and  to  atop  ■bottot 
the  eud  of  tho  c«Dtr&l  Use  when  tb«y  are  inwartllv  direetod  (D*!- 
b»ar,  Wundt,  4te  AnS.,  tl,  148  f.),  and  in  a  way  Uppa.'  Thliex- 
planatloD  Ih  Hupported  aa  against  (3)  by  the  perslitence  of  tha  lUii* 
■ion  in  Buc!h  Reurea  as  D  and  E,  whf'ro  there  are  do  actual  naafl 
atiKlos.  In  E,  Eowever,  Chey  may  well  be  ima^ned.  i  61  It  haa  ben 
he&  again  that  theMii  flKur«H  ar«  in  reallt}'  ilka  t>,  E,  F  aad  G, 
Bz.  167,  niid  thftt  wr  do  not  rvally  estimate  the  dlstanoe  from  Ibft 
apex  of  the  ehort  linos,  bat  from  the  centre  of  one  irroup  of  Uiwi 
to  the  centre  of  the  other,  from  the  centre  of  group  a  &  o  e  to  the 
centre  of  the  Rroup  fc  eg.  each  perhaps  being  reKardcd  M 
a  trianglo  with  nn  imaginftry  side  (Bronot).  The  skiUful  obecmr 
will  vfiry  likelv  find  s^vfirai  of  thpse  tendenoiea  appearing  ia  Ul 
own  study  ot  t^e  figure,  and  tlie  explanationa  are  not  lOtalJ^  exeln* 
Blve  of  r)iii>  ftiiothor.  If  I  ho  over-ei>timiitioii  of  small  anglaadapaodl 
M  Helmholtz  thinks  is  possible  (F,  T30.  (371))  on  eya-movemenH, 
tbe  third  and  fourth  explanattoiw  might  find  a  common  KrooDd. 
Perhapa,  also,  the  t«iid«ncy  to  estimate  the  distancea  from  ths 
inJddI«  uf  thc<  short  line  groups,  has  its  effect  by  InfiooDdag  tbt 
movement,  as  mjgbt  al«o  the  tendenoy  to  take  into  UMoaBt  tfa« 
adjacent  areas,  though  less  obviooaly.  in  anycoae,  the  moiorfactor 
is  an  important  one. 

IM.  niTisions  showing  the  effect  of  adjaoent  «xt«nt«.*  In  oaaes  J, 
B,  C,  D  asd  E  the  extent  of  the  middle  quadrilateral,  angle  «r 
line  seems  smaller  when  it  lies  hetwoiFin  large  extents  than  whea 
it  lies  between  small  extents.  MUiler-Lyer  s«ema  to  hold  that  ths 
observer  first  compares  the  extenta  In  qnestioo  with  Vheix  tar- 
ronndings  and  then  with  each  other.* 


This  process  might 
follows : 


d  e    /       ff     a 

be    expressed  schemstically    somewhat 
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Is  M>nip»ri«oa  irlth    at 
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or  eJ  la  ainklL 

or  {rt  1"  Urxe. 

Ik  oauUJ. 


In  a  similar  way  the  sides  and  bases  of  parallelograms  are  said  to 
be  mutually  nffeoted,  and  even  parallel  lines  seem  nearer  together 
or  fuTthor  ajtart  as  they  an*  long  or  short.  In  this  case,  which  is 
the  only  one  noticed  by  him,  Wundt  (4tO  Aufl.,  11,  146-147)  «■ 
plains  tlie  illusion  by  the  strong  tendency  to  movo  the  eyes  lei^bb- 
wise  alonjf  the  long  parallels,  which  reaulta  in  an  under -eetiroaooa 
of  the  figure  In  a  vertical  direction.  Id  figure  if,  the  st^uarM 
are  distorted  horiiEont&lly  and  vertically  bv  the  ioscribod  ollipMS. 
In  Hy  liow«ver,  the  oircles  are  diatortod,  U  at  all,  in  ao  oppoelta 

'LtvpS  In  bU  «iplMiMlodFi  makt^s  ii-n-  of  muay  pli^turo'iue  eipraiulocuiallhichr- 
SBMUiUiDiie  DtruroH  buO  tbi-lr  iiurin  lu-i'ti.  a>  lltt-llornit.  Isaor  scilrltr,  apv*ri]' 
StdrlaB  <X«6/iidf0tW.  inntr  Rr^tnmttU,  ETnjxiritrjImi),  Uiua  •MtBl&f  to  kttHbBi* 
amersnieSecia  to  rotcvs"  Inboreiil  111  llii<  fli[ura«.SDatortbl*U«  Is  cMUclsed  V 
WudL  It  se«in«  pToMtbk  lo  \b.i-  wnt«r.  bowevsr.  tfaM  U  tao  bad  uiHlaitakaa  aa 
BOklyilmotlbe'iarKH"  iiiui  tku  Hailii.  baouuld  hardly  baT«»<«ldodacteesMntwtik 
UtecTc-tsd'Vi^iiK^aipanv.  loilswi  tn  hi»  Orundt^atsaAm  it*  BWtilitwi.  p.  SO.  b» 
MikkcD  Msv  or  ■^yc-m>jT>'monu<  Ui  cxiilaln  lllualcia*  ttf  Uw  XAUbAr  tnte.  ihousb  b* 
rendlit  tbum  [n  ihp  insiiin;ilrols>*  pa;>obloatii]list  sensDrrUlnsUKia. 

^  tb«*c  lllnilon*,  UUUer-Lycr^veatheiiMMor  niiudan  «( OonfliUJw  tfif- 
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_  ecUon.     In  M  we  have  •  oaae  of  the  Influence  of  edjaoo&t  U&es ; 
IT,  bowerer,  thla  effect  Is  overcome  bjr  the  greater  power  of  the 
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milnn  of  Bx.  us,  wUoh  here  affeicu  the  div^rRiDf  Unas  l  .  ._ 
ofada  aad  alUpBe.    U  •mbu  poniblt^  also  that  we  ciuy  tutve  lun  i 
the  points  wnirro  tlio  cItcIob  and    ellipses  are  nearett  toiettwr  I ' 
oomprewing  effect  like  that  in  the  c<anoenferlo  drolet  In  Ex.  107. 

^^«a  th6  circumferencv  of  a  circle  is  int«mptod,  U]«  remaining 
■KM  M*m  too  flat  to  bolong  to  a  circle  of  eucn  raoiusi  so  abOft 
Mml>elrol«  ceQnu  Uko  an  aro  of  a  neater  circle  of  le»«  than  IM^ 
extent.  Oloslng  It  by  drawing  the  dAneter  makes  It  soem  uaaUtf. 
Cf.  FlgH.  a,  H,  I  and  J. 

This  ilhmion  Millltir-I.yV'T  oonnocts  with  that  noticed  In  Ex.  IM, 
makinK  a  transition  through  flares  K  and  £>,  the  mlddlft  Uii«  bsbif 
c«rT«a  iiiHtaadof  (tualeht.  The  abort  RtraljrfatUDeatend  to  IcnstJilli 
and  flatttin  oim  »ro  anil  shorten  and  bend  Uie  other,  tf  ehoctarai 
of  the  same  radius  as  the  contjal  onoa  bo  ambstdtated  for  tlie  ahott 
straight  l)ne»,  and  then  b«  rotated  till  they  form  a  conUnoalloa 
of  the  middle  arc^e,  thev  mif^ht  Htill  be  «xpe«ted  to  prodoc«  thsir 
unnl  effect,  from  whinn  would  ronult  the  gnnnralization  that  evn7 
Doirtion  of  a  pircalur  arc  inHuencos  the  form  of  every  other  pardon, 
ID  the  direction  of  contraction  in  the  complete  circle  and  lam 
arcs,  and  of  expaniUon  in  the  caxe  of  area  laaa  than  180".  Wnnal, 
also,  refers  thti  L'aov  of  thv  nrmi-circW  to  the  same  Mncral  piin- 
clplo  no  that  of  Es.  lO.^  Cthouf;h  his  principle  la  ramewhat  differed 
fromMuller-Lver'n),  but  believee  that  the  small  arcalnO  and /fsccro 
flat,  beoauoe  Lite  movement  of  the  eye  in  following  Ihem  ia  not  wrj 
remote  from  that  for  following  n  Btralght  tine  (4te  Aufl.,  U,  lit  f., 
IM  f.). 

When  one  aide  of  a  qnadrllateraJ  flgore  la  removed,  the  florae 
Beema  too  lonR  in  the  direction  toward  the  side  removed  and  loo 
short  in  the  other  direction.  In  figure  F  the  thrM-sided  aqoarM 
eeem  too  long  In  a  horizontal  direction,  too  abort  VMrttcaUy.  Tht 
revcrsp  isth«CA«e  with  the  space  between  them  which  u  alio  a 
square  of  equal  size. 

The  explanation  given  by  Miiller-Lyer  for  this  lUualoa  is  donhle. 
The  open-sided  square  ueuma  too  long  In  the  direction  of  the  open 
aide,  becaoao  a  certain  portion  of  the  free  apaoe  la  Inolad^  Id  tb* 
estimate,  And  then  it  Keems  too  narrow  because  it  Boenia  too  talL 

187.  Some  unclasaifled  geometrioal  illuaione.  An  lotereetliig 
Qgure  from  Li^nka  l9  given  as  A  below.  The  sides  of  the  angle  >rs 
equal,  Inil  uxe  inude  to  seem  unequal  by  the  seCtlng  of  dou  at  mi- 
oqual  distnnccH  from  them. 

In  B  and  C  Is  shown  an  lUaslon  from  Delbcanf.  The  Inner 
circle  In  li  and  the  outer  one  in  C  are  the  same  sixe,  bat  that 
in  B  looks  liirgvr  nnd  that  in  C  smaller. 

In  DoIboMirs  opinion,  the  illiiBion  dopenda  OD  the  interferoooe  Ot 
the  extra  circles  with  the  measurement  ot  the  diameter  by  the  ere. 
In  C  the  Inner  circle  holds  the  eye  back,  as  It  were,  and  In  fi  tae 
outer  circle  draws  it  on.  Wiindt's  eiplanatlon  ^4te  Aufl.,  11, 14S- 
147),  is  here,  as  In  the  case  of  the  parallel  llnesiuready  mentioned, 
the  under- estimation  of  distances  In  directions  opposed  (o  Uw 
chief  tendi^nc}'  to  movement,  tu  this  case  the  eves  tend  to  follow 
the  parallel  circumferences  which  causes  untie  r-eHUmatlon  of  Um 
di»tanco  between  them,  maldog  the  larger  seem  too  small  and  tfa* 
smaller  too  large,  If  this  tenoeucy  to  movement  la  oppo»»dby& 
fixation  mark  in  the  middle,  he  finds  that  the  lllosion  diaappears, 
as  in  the  cnse  of  the  space  broken  by  h  single  central  dot  in  Ex.  161 

Id  D  and  E  la  shown  another  striking  illusion,  again  from  Dal- 
bcBUf.  The  distance  between  the  adjacent  edges  of  the  left  band  pair 
of  circles  la  the  same  as  that  between  the  remot«  edgea  of  the  right 
hand  pair,  though  the  latter  looks  oonsiderably  loss,    Tbo  toadensj 
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ruppkrest]^  tit  to  eatimate  tlie  dtBtan««  not  betvftAn  thA  poInU  loen- 
[tiooert,  bnt.  hatween  the  centres  of  thn  oirolna  in  <>ai~h  onap.  In  F 
mod  a  where  Iho  h(>iivy  lines  interfere  with  thia  tendenc^y,  the 
LUOBion  U  ft  little  weiikenBd.  For  theae  figures,  l>elba)u('H  oxplan- 
ation  U  like  that  for  H  and  Cnbove;  in  E  and  O  tb«  »ye  in  r«B- 
tTHined,  In  />  anil  F  it  is  drawn  onward. 

In  7  ta  Bhown  on  Illusion  from  MelUnghoff.  The  three  dotn  In  the 
Irae  space  b«twe«n  tliA  i>ant]lel  paint  sevm  a  little  Above  the  level 
'  of  lh«  lower  linvii  of  thv  parallel,  though  they  are  not  actually  M. 
'Tbta  opper  linoBOf  the  parallel  poira,  according  to  Wuiidt  (4le  Aofl., 
n,  146),  attract  the  eye  as  it  ia  swept  acro8F<  the  lleurv,  toward  a 
position  1nt«nnedtnt'>  between  the  upper  and  the  lower  Line*,  and 
to  thix  iiovitiiiti  the  dutu  nni  ;mKi^ni.<d. 

In  the  pnrallel  cotumna  below  ia  shown  another  lllaalon  of  oom- 
non  experience  with  printera : 


Im  xtMat  two  column!  ib«  lyputnof 
«X>niy  Uic  uuoe  nlzv.  Od  ihls  kIiIs, 
bonr^r.  It  U  set  'iwllil"  auil  luuku 
Will  I  I  lh*>  OO  Ui*  «thcr-     Awwrdlas 

lA  Waadt  HW  Aua.  U.  ISO),  thit  U 
bt»>iMl  tt«  «r*  V*—  a>«r  th*  ■ame 
■Aer  of  lettcrn  In  n  shurtcr  coursp- 


B*n  the  llaoM  ar«  "leadod."  1. «..  hava 
Krcul<irapM>  t>«twocit  tUciD.  la  tl  QOt 
poviibln  thftt  tb?  Illusion  is  Intood  mi 
the  RTCktci  tlBUi-r*!  whllrDium  to  Ihia 
ckae  ftD4  bliiolniK«<  la  th«  othsr ' 


Por  a  eoUoctlon  and  dUeiUMion  of  a  namb«r  of  oth«r  llliulonA, 
•ome  similar  to  those  of  preoeding  ezperlments  and  some  different, 
•M  Llppa,  A  and  B. 

Oa  tfeaO«0Bietrl»l  tliuninns  In  Rencrml  lire  Wuiult.  .(,  Sm  AbA..  tl,  ItB-IIA  and 

l..D.tn-uq.   ii«uaiioiit.^.r.no-nitt<i-n». 
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BeUnbolU,  A  t 

BclmteUc  A.  T. 


OaBx  Iflr  Konrti,  MQiuUi-Mnr.  IM  r.,  lift  IT.    Wiindl.  A,  WU 
Ava.,  IL  W  II.    Helmboiu.  J.  F.  tST  wt}. 

Ob  Rx.  1«  :  Wutult.  J  lie  Aua.  II.  tM  f.:  4M  AUli,  U.   Id  t. 
not.  (bat.).    KaoK,    Wnlmikbc. 

On  Ex.  Id:    WuDdt.atv  AuR..  U.  ISt  IT.;  IM  AoB..  H.  lit  S 
na  It.  ««  fl.).    Uppa.  A.  Me.  »l.   J&nlrow.  B     DroaiiUr. 

OaBLlM:  Heltntiotu.  4,  F.T3i'Ta>iM<'Mi).  Wundt.  tte  AoO.,  U.  im  t..  — 
ADn,iI.it4ff.  zmiuir.Ataaa.  LlpiM.Ji.3B7a  Jmumm.  A,  mna  tba  UUtUMf 
«lt«>l  by  him. 

On  El  IS):  MtUler-Lyer.  jMHra*.  A  BniniaDO.  LLppi.^L  IMii«u(,  C.  WsiA. 

.1.  IWAutl.,11.  la>I.      UrUDot. 

On  Ex.  UN:  KOUer-Lllcr.    Wuodt,  J.  lUl  AuiL,  U.  IW  (.,  Ul  f. 

OnEl-KtT:   Lfcsk*. 
Bruikal. 
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in.  IIlQflloni)  depending  dlreotlv  od  movemeots  of  the  < 
a.  Mov«  Apin  h«iu]  Along  the  iiriA^rtAr)'  Una  C  Z>  In  t 
belov,  keeping  the  eye  coiutAnLly  Qxea  od  the  pin  head  ma 
Th«  line  A  B  wUl  iteem  to  move  downward  and  to  the  1( 
pin  heu)  jcoes  frotn  /)  to  C,  And  ui>ward  and  to  the  rirht  as  it  (0« 
trom  C  to  D.  Steady  flxation  of  the  pin  hond  !■  etMntt&l ;  k  aod- 
«Mte Mte of  moyement,  which  o«obefoondbj'»f«wtria)a,g;irettte 
beat  remilt.  The  rlcbt  and  left  mov«ia«Dt  otAB  m»y  b«  hier«a«ed 
by  raovfnd  tha  pin  noad  In  a  lino  mora  asarly  horlsontsl  thaa  C  D. 
In  thin  cuBo  movomvnt  of  tho  imAf^  or  /)  ff  on  llie  rotina  ta  inter- 
preted as  movement  of  the  line  Instead  of  the  eye.  For  the  fuller 
constdflratlon  of  suchcuaa  we  experiments  on  the  peroeptUm  of 
moliOD  to  foUow. 


D 

b.  An  lUoalon  afTecUng  the  direciion  of  a  line  Is  to  be  obaervedl 
when  ft  com p OAK  point  ie  made  to  draw  an  iuuteioary  arc,  oiittir_. 
the  tine  e/ on  the  dotted  aicg  hi  does  in  the  figure  below.  Aa  bba 
point  advanceo  from  jr  to  A  toe  line  appears  to  take  a  jpoeiUon  fik* 
that  of  t'S';  as  the  point  traversee  tne  r«iclon  about  h  tb«r*  If  a 
■ndden  change,  the  line  Inclining  now  In  the  direction  of  «"  f",  Ai 
before,  constant  fixation  of  the  moving  point  is  eaaanUaJ. 


--■■fc 


-  -r. 


— /    ^- 


c.  Something  roeombUii£  a  above  U  to  be  obeerred  whvn  lli*l 
ere  follows  the  movement  of  a  pin  head  moved  to  and  tro 
the  2<>Uner  Qcure  in  Ex.  161.  Aa  the  pin  goes  from  left  to  riEbttbe 
Ar»t,  tbird^  fifth  and  eovcnth  black  bands  move  downward,  the 
second,  fonrth  and  sixth  move  upward,  When  the  pin  fcoes  trom 
tight  to  left,  the  movement  of  the  baodii  la  reven«nd.  The  apparent 
Inclination  of  the  bandn  in  also  luoreased  by  the  movement  and  tbe 
ordinary  llluitlon  Intensified.  The  opwara  moving  bands  IneltM 
toward  the  side  from  which  the  pla  Btarbt,  the  downward  movlnff 
Incline  in  the  opposite  way.  Moving  the  pin  in  a  lineparaUel  to 
ibe  banda,  deia'taaea  or  abolishoa  the  ordinary  Uloslon.  Tne  lllusioa 
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of  motfon  in  tli«  banclK  Is  exideutly  miggivetHd  bv  an  Illusory  move- 
meatof  the  short  oblique  lines  indaced  by  toe  moving  pin  head 
ta  exactly  tiie  same  way  as  the  movement  of  the  lineal  fi  taa 
kbove.  Constancy  of  flzation  is  lmp<krtant  here  as  before  ;  some 
obeervers  may  find  this  easier  to  Bccompllsb  if  the  pin  is  held  atQl 
And  the  diagram  moved  behind  it.  A  certain  moaerate  rate  of 
moveraOot  which  may  «aslly  be  found  by  trial  U  bMt,  The  writw 
flndfl  Hi-ime  hel^  (rom'brin^ng  the  diagram  rather  near  the  eye,  i.  «., 
within  six  or  eight  inches. 

The  apparent  movement  so  stroncly  present  In  this  experiment 
Is  regarded  by  HelmholtE  aa  theliey  to  the  explanation  of  the 
Zollner  and  similar  illusions.  That>  such  an  illusory  motion  might 
be  a  factor  is  strongly  suggested  by  the  "unsteadiness"  of  Uie 
figure  on  casual  examination.    (See  also  d  below). 

(1.  Near  the  edge  of  the  table  drive  a  couple  of  »mall  aalls  about 
two  feet  apart  and  lay  a  aheet  of  paper  between  them.  On  the 
paper  and  against  the  nails  on  the  side  away  from  tlie  edg«>  of  the 
table  lay  s  meter-stick  or  other  long  ruler.  Talce  a  pair  of  cam- 
pasaeH  of  Inrve  span,  say  a  foot :  set  one  point  close  to  the  rule  at 
one  side  and  bring  the  other  point  down  to  the  rule  about  the 
middle  of  the  paper.  Short  area  drawn  with  the  compasses  in  this 
poaitlon  would  not  differ  much  from  perpendiculnrs  to  the  rule. 
Bring  the  compiwifl  point  to  a  division  of  the  scale,  Qxate  the 
diWiuon  mark  nnd  then  move  the  compase  point  nwav,  and  slide 
the  rule  to  the  right  or  left,  at  the  same  inatant,  following  the 
division  mark  with  the  eye.  The  movement  In  each  eaae  sboiud  b« 
three  or  four  inc^hes.  If  the  rule  has  moved  to  the  right  and  the 
compass  point  away  from  It,  the  imaginary  line  traced  by  the  latter 
will  seem  a  good  deal  curved  and  inclined  to  the  left.  If  the  rule  hae 
moved  to  the  left,  the  Hue  will  appear  nearly  straight  and  inclined 
to  the  right.  If  tne  conipaas  point  approaches  the  rule  instead  ol 
leaving  it  at  the  Instant  of  movement,  the  resulta  will  be  reversed, 
movement  of  the  rule  to  the  right  giving  incIioatlonB  to  the  right. 
And  toward  the  left  inclinatiouH  to  ths  left.  The  movement  must 
not  he  eo  f™ut  ae  to  prevent  clear  j^eing  of  the  relation  of  the  rule 
and  compass  point.  Invariable  fixation  of  the  division  of  the  nilo 
la  important. 

When  this  experiment  is  compared  with  e  above,  it  will  be 
Observed  that  the  inolioEition  in  this  case  Is  the  same  as  that  of  the 
twilllii  in  ZAllner'B  figure  when  the  pin  is  moved  over  them.  The 
movement  of  the  aye  in  following  the  pin  bead  corresponds  to  that 
of  the  eye  in  following  the  rule.  The  heavy  diirbbanna  correspond 
to  the  imaginary  line  drawn  by  the  compass  point.  The  illusion  of 
Z^lloer's  fieare  would,  therefore,  depend  on  the  apparent  motion 
of  the  banOA,  which  in  turn  depends  on  the  movenannt  of  the  eyes. 
The  dislocation  of  the  lines  in  the  case  of  the  Z011ner>  figure  is, 
however,  considerably  less  than  In  that  of  the  rule  and  compasses, 
for  such  an  excessive  dislocation  would  make  the  lines  appear  to 
croee,  a  state  of  things  that  could  not  be  tmrmonized  with  other 
parte  of  the  perception.' 

Uelmhollx.  A.  F.  72T-T3I>  <N9e-(n>. 
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ise.  The  fteometrteal  UliulonB  viewed  with  oninoired  ejea.  ItaMf 
of  the  lUt)«inns  considered  ftbovo  ord  mucb  wcftkonnd,  and  •eaw 
entlreily  removed  when  «ye  movtanifinU  aiw  excluded.  IliW  mmj 
b44  done  by  RxaUoQ  of  the  eyes,  •omewhat  better  by  getting  toe 
flgunw  kM  xftftr-imageB,  and  moHl  DatlBractorily  of  all  by  iniuif 
teoeous  ilhiminntion.  Try  the  effoot  of  McAdy  flzatiOD  od  the 
fleuxea  ot  Ex.  163-1S4. 

The  after-IniaKe  method  mar  be  tried  on  the  ZHWaer'a  tigan 
(Bnt  fl^rure  uader  Ex.  1M>,  wliich  can  Im  made  to  ^v«  a  ttroag 
«ft«r-fmag«  m  it  Btatida,  and  on  art  of  the  other  ftguM*  br  cntticf; 
tbflm  innarroir  elite  in  block  cardboard,  and  then  viewing  then 
aindnKt  m  bright  bao kf^ound. 

xhs  fact  that  many  of  tbene  tlluaiooa  ara  stUl  preaent  la  aoM> 
tAia  d«>Kre«  when  movemvnte  of  the  eye*  are  excluded,  docs  not 
demonatratfl  that  any  part  of  thom  is  ot  non-motor  otIkIii.  Ban 
Wnndt  cite  Auil.,  II,  139);  "If  a  phenomenon  is  perceWed  WM 
the  moved  eye  only,  undoubtedly  the  influence  of  movemontopoaft 
ia  proved  ;  but  It  cannot  bo  inferred  in  the  other  way,  aeuoov 
aad  then  done,  Uist  movement  is  without  inflaence  od  a  pbenoat- 
non,  that  persUtA  [with  the  eye]  &t  rest."  Afl  had  already  b««ii 
■bown  in  Bi.  IM,  the  experionoieH  of  the  eye  In  motion  ar*  rMalned 
and  applied  to  its  perceptions  when  at  rest. 

BeUDMlta.  A,  r,  T»  ff.  Off  It.) . 
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Appendix. 
The  Field  of  Reoabd  and  LiffTDio'B  Law. 


Experiment  168  of  this  section  requir«H  a  somewhat  faller  under- 
■trading of  LUittng'a  Law  than  can  be  gathered  from  Ex.  123,  where 
ibe  ■.ub]«ct  was  prevlouBly  treated.  It  lia»,  therefore,  seemed  beat 
to  Attempt  a  fuller  exposition  of  it  here. 

Listing's  Law  as  stilted  by  Helmholti,  is  aa  follows  i  "HTicn  tfto 
line  of  tight  pa»8«t  from  the  pHvtarf/  position  to  any  oth^  pfMtih'on,  the 
anglf  of  torsion  of  the  eye  in  il»  second  paMtion  U  thf!  tame  an  if  Itu}  eye 
htM  etimf.  to  thiA  acaond  pogiCion  by  turning  nboitt  a  Jtred  tiria per- 
pendicular both  to  the  firat  and  the  second  position  of  the  Hr^€  of  tiff  fit."* 
On  thta  principle  rest  two  important  corollaries :  Ist.  In  move* 
mentit  from  the  nrimary  position,  there  will  lie  no  rotation  about 
the  line  of  reKard,  2nd.  In  movementa  from  one  secondary  position 
to  another,  there  will  be  some  rotation  about  the  line  of  re^uxi. 

Ttu!  Bemiapheritial  Field  of  Regard. 

The  usual  way  of  putting  the  law  to  experimental  test  is  to  get  ■ 
atronf!  aftcr-imagr  of  a  rectangular  cross  on  the  centre  of  the  eye, 
and  then  to  obfltrve  the  changes  that  its  projected  imago  under- 
goes as  the  eye  is  turned  to  one  point  and  another  of  it«  field  of 
regard.  In  the  model  from  which  the  oecompanying  stereoscopic 
diagram  is  taken,  an  attempt  haa  been  made  to  show  the  changei 

■Helmholtic,  OplI<)ue  phfalolo^que,  p.  MM.  1460)  ;  L«  ConU),  Sigbt,  174 
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tb»l  tntHi  an  «rt«r-tia^;e  wooM  oadergo  when  projected  191111 
dlffervnt  parte  ot  tb«  faemtaplMriCkl  flvld.  The  priiosiT  meridlMOf 
thli  b«\Al»A  >  B,'  ftDd  oibar  ourMUiu  ar«  shown  st  Interrklavt 
ICP.  Tbe  equator  of  the  field  fthaklathe  Use  of  Interseetion  oftiM 
plaiw  of  regard  witb  the  beaiinberlcel  a«ld  of  regard,  whra  Uw 
ey«*  are  tn  the  prlnurT  poeltloa)  [s  C  *  D,  and  above  and  behn*  It 
are  sliova  paraDela  at  uitervalc  aa  before  of  SO'.  The  ere  ftaelf  If 
Ktppoaed  to  be  at  the  centre  of  the  sphere,  i.  e..  In  Lbe  plane  of  Ibe 
leUare  A.  K,  Q,  N,  etc.,  aad  at  the  centre  of  the  cirole  that  tbej 
mark.  When  the  eye  Is  In  lie  primary  poeiUoo,  it  la  directed  for- 
ward and  flxod  apoD  the  central  el^b-rayed  oroea.  L^  naegnpsai 
that  the  eve  takes  a  lasting  after-tmage  from  the  croes,  bat  finl 
from  Uie  oorisoDtAl  and  vortical  rays  only.  If,  now,  the  polntof 
regard  la  elevated  or  depre«aed  in  th«  primarj-  meridian,  and  that* 
is  no  rotation  about  tbe  line  of  regard,  the  vertical  bar  of  the  after- 
Image  cross  will  still  be  found  to  lie  Id  the  meridian;  aodlftbe 
Soint  of  regard  be  carried  to  the  right  or  left  in  the  equator  of  tbe 
eld  the  horiiuucal  bar  will  still  Ue  in  the  equator.  Thia  la  shown 
by  tne  alcndcr  cn?iMice  -fO"  from  the  centre  oa  A  •  B  and  C*  D. 
The  aiee  about  which  the  eye  turns  arc  evidently  in  the  plane  of 
tbo  letters  A,  K,  G,  A*,  et«.,  and  ooiooide  in  the  Sret  case  with  tbe 
diameter  C  D,  and  Id  the  second  with  the  diameter  A  D.  Suppoea 
DOW,  that  the  after-image  has  been  tnkttn  from  the  oblique  bar*  of 
the  eentml  croaa,  and  that  the  movement  of  the  eye  haa  beea 
oblique  to  the  right  and  upward,  and  to  the  left  and  downward  alonz 
H»  a,  and  to  the  left  and  upward,  and  to  the  right  atid  downward 
along  E  '  F,  bat  wibbout  rotation  about  tbe  line  of  rerard.  A* 
before,  thowe  bam  of  tbe  croaa  which  originally  colncfaed  with 
tbeae  lines  will  be  found  to  coincide  with  Uiem  after  the  move- 
ment, as  Hhown  by  tbe  corresponding  bars  of  the  slender  croaoea 
la  those  positions.  The  axis  tor  moTemente  in  0  *  H  lies  in  bha 
diameter  K  F,  and  that  for  movemeote  in  E  ■  .P  in  the  diamattf 
O  B.  For  any  intermediate  directions  of  movement,  the  axes 
would  have  a  oorreepondlng  intermediate  position,  but  In  all  cases 
the  axes  would  lie  In  the  plane  of  the  letters  A,  K,  f>,  N,  «te^ 
perpendicular  to  the  line  ot  regard,  both  before  and  after  ita  more- 
mant. 

Since  Ihetie  after-images  are  alwajs  projected  on  a  bemlspherioal 
nurtoco  there  Is  no  distortion  of  any  of^  the  croBse«,  and  all  of  thelr 
parte  maintain  exactly  the  relations  among  thflmsclvce  which 
exist  araoug  those  of  the  central  croes.  It  will  be  observed,  bow 
over,  that  in  the  oblique  posltlena  the  bara  correapondlng  to  the 
vertical  of  the  central  crow,  do  not  quite  coincide  with  the  merid- 
ian piLBslngthroughtlieconlrvofthp  crosses,  but  make  aemaDaagle 
with  It,  and  that  In  the  aame  way  the  bars  correapondlng  to  Ue 
horizontal  in  Uie  central  ctohh  have  no  longer  the  same  dlrectloo 
aa  the  parallels  above  and  bulow  thtum.  In  other  words  the  vertical 
and  horizontal  bars  appear  to  have  rotated,  though  the  fact  that 
the  oblique  barn  hare  maintained  thetr  coincidence  with  the  circles 
E'  F,  and  O  •  If  shown  that  the  rotation  is  not  real,  but  asLeOoate 
aays,  "onlv  an  apparent  rotation  consequent  upon  reference  tea 
new  verdcal  mendinn  of  Bpace."  This  apparent  rotation  la  knows 
aa  loraion.  The  rules  for  this  torsion  are  aa  followa  :  Movement  of 
tlH  ejraa  upward  and  to  Die  right  eivea  torelon  to  the  rigbl : 
apward  and  to  the  left,  torsion  to  the  left ;  downwani  and  to  the 
r^bt,  loradon  to  the  left ;  downward  and  to  tbe  left,  torsion  to  the 


'InDunlturttLooiirvHsot  ihv  tieaii»pbertcal  flsld.  tbeauerlsk  (•)  la  asedlarlfe* 
oealrftl  cr«r»  JtuHwt  or » l«Ucr. 
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ligbb— «]t  of  which    can  euily   be  obMrrod  in  the  stereoscopic 

So  much  for  moveineiits  from  ttie  {irimary  to  a  necoiidary  poal- 
tion.  Movemente  from  aoy  ttecondary  position  to  tbt»  priinary  ore 
evidently  executed  about  the  same  axoo  as  before,  but  in  the  con- 
trary direction.  It  remains  then  to  oonsider  movementa  from  one 
eocondnry  position  to  another.  Let  ua  start  with  an  after-lmag« 
from  tbe  slender  croas  on  C  •  O,  40'^  to  the  riabt  of  th«  cuntro,  and 
move  upward  along  the  meridisn.  The  vertlcAl  bar  of  tble  croa> 
coinoldeti  with  th«  meridian  si  the  start ;  when  we  reach  the  posi- 
tion of  ihe  eiKhlTnyed  cross,  however.  It  no  longer  doe«  so,  bub  has 
turned  sliKhuy  to  the  righl— thin  time  owing  to  a  trui;  rotation 
ubout  the  line  of  regard,  and  not  to  reference  to  a  new  meridlaa. 
The  amoont  of  rotation  is  smaU,  in  thU  va«e  about  13' .  Mov«nieDt 
downward  along  the  meridian  would  have  exactly  the  «ame  result, 
exoept  tliat  the  rotation  would  be  in  the  opposite  direction,  and 
similar  rotations  would  be  found  if  the  oross  40^  to  left  of  the  cen- 
tre on  C  *  D  had  been  used  for  vertical  movements,  or  the  crosovs 
40°  above  and  below  the  centre  on  A  *  B  bad  been  UHed  for  horixon- 
tftl  movement  along  great  circlea. 

If  movements  from  secondary'  poeitlonB  along  great  cirolesare 
atteadod  with  this  deviation  of  the  bar  of  the  crons  from 
the  line  in  which  it  moves,  are  therv  any  lines  to  bv  found  along 
which  the  «ye  may  move  the  after-image  without  findins  such  a 
d«vtatlon?  There  are  such  lines,  and  four  of  them  are  shown  In 
the  flgnre.  They  are  the  aj-cn  1  J,  K  L.M  N  and  O  T.  It  will  be 
•eaa  uat  these  are  drnwn  through  the  Niopin);  poHitions  of  the  bars 
corresponding  to  the  vertical  and  horicontal  bars  of  the  central 
cross,  and  are  perpendicular  to  A  '  n  and  €•  D  like  the  bars  of  the 
side  crosses.  Along  these  lines,  a  short  line  or  afler-lmage 
CM)  be  moved  without  leaving  the  line,  a  peculiarity  in  which  they 
Roemble  a  straight  lino,  and  when  seen  with  the  eye  at  reet  under 
proper  conditions  they  do  actually  appear  straight.  These  are  the 
Clrcle«  of  Direction  or  Right  Oirclea,  {Ctrele*  3e  [XrectUm,  itioAf- 
krei*f)  of  Halmholta,'  The  vertiole  cIpcIpb  of  dlreotion  have,  it  will 
be  obHer%'ed,  somewhat  greater  cun'ature  than  the  merldlAns 
through  the  snme  points,  and  the  horizoiitRl  circles  of  direction 
somewhat  less  than  the  parallels  near  which  they  lie.  These  ctr* 
cles  have  the  further  peculiarity  tiiat  they  all  pass  tlirongh  the 
oee^pltaJ  point,  a  point  as  far  behind  the  eye  aa  the  primary  point 
of  regara  is  In  front  of  it.  Both  of  these  properties  are  shared  also 
by  all  the  great  circles  passing  throogh  the  primarv  point  of  regard, 
BO  that  they  also  are  circles  of  direction.  Oirol^s  of  this  kind, 
great  or  small  as  the  case  may  he,  can  be  passed  through  any  two 
points  in  the  fleld,  and  are  not  limited  to  those  shown  in  the  figure. 

The  mathematical  study  of  Lleting's  Law  shows  that  the  move- 
ment from  one  aeeonditry  position  to  another  may,  like  those  from 
the  Driniar>'  positioti,  be  conceived  as  rotations  alHJUt  fixed  axes  all 
of  wnlch  lie  m  a  plane,  (though  in  this  case  the  plane  is  not  per- 
pendicular to  the  line  of  regard),  and  that  in  every  case  there  la  also 
a  line  about  which  there  is  no  rotation,  the  afroptc  line,  though 
this  does  not  coincide  with  the  lino  of  regud. 

The  Platve  Field  qf  Regard. 

The  experimental  testing  of  Liating's  Law  is  generally  carried 
oat  with  the  plane,  Instead  of   the  hemispherical,  Held  of  regard, 
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eottaetl  ahkU  be  bronchi  t>«for«  tba  RMOciatioD  &ad  ifU 
liw)ority  rot«. 

Abt.  m.    0])lc<ra.    "Hiere  abaU  he  uioaallT  notninstnl  bfl 
oQuooU  aad  elected  by  the  Mtocl»Uon  a  president,  and  a  secrrtwrj 
ftad  B  treuurer,  who  tbiU  perform  the  luoal  dntt«e  of  iheee  < 

Art.  IV.    Anmnat  Sabaertpiion.    Tbe  annual  subscription  Bballl 
three  doUan  ($3.00)  In  wJvanc<>.      Non-pnyment  of  aaea  tot 
ooiwocutive  y«an  ahall  b«  conatdered  oa  equivalent  to 
from  the  aaaoctfttioD. 

Abt.  V.    BaeewUae  (ytmmittrr,    Thn  pmiridfnt,  tb«  v»ci«tary  i 
a  mernher  from  the  placo  whore  the  meeting  la  held  shall  be  a< 
mlttee  to  make  neoeaaary  arraasementa  (or  the  nnnniil  mc«tinc. 

Art.  VI.    Aoeeediiua.    Booh  prooMdloga  ehaJI  be  printed  hj  I 
HCTHtai^-  aa  the  aasooutioii  may  dlr«ol. 

Abt.  VII.    AiMndmmUt.    Amendmanta  to  the  oonstlttitioa  nsati 
be  adoptod  by  a  ma}orlty  vot«  at  two  oonaeeative  annnal  meetingt. 

Aa  preecrlbed  by  the  oonetltatlon,  a    oouncU   waa    elected 

tollowB : 
Term  expiring  ISVT: 
Prof.  O.   T.   L»dd,  Yale  UnivenlW. 
Prof,  J.  McKtH^ii  CattcU.  Columbia  CoUcko. 
TermoxpinriK  159G: 
Prof.  J.   Marie  Baldwin,    Princeton  Univeralty. 
Prof.   William  Jamee,  Harvard  Uoivenilly, 
Term  exptrinir  1985; 

Pror.  John  Dcwoy,  t*nlv»r»ity  of  Chicago. 
Prof   O.  S.  Fullerton,  UnlTeraity  of  Pennsylvania. 
Prof.  J.  McKeen  Cattell  wiu  olRoUid  preHldont,  and  Prof.  E.O. 
Sanforil,  aecrvtary  and  treaoiirvr  for  iho  coming  year. 

An  Invitation  waa  reoalved  from  the  American  Soi>l«tv  of  Nata- 
Tallata  fanrldnx  the  Maodatlon  to  alBliate  with  it.  The  qacaOJon 
waa  referrod  to  the  oounoll  with  power  to  act.  InvitaUom  vera 
received  for  the  mooting  of  180&  from  H&rrard  UniveraiCy  and  ItoB 
the  XTniveralty  of  Obioago.  The  deciitioa  aa  to  ulaoo  of  mc>etinf  ww 
left  with  the  connoll,  with  the  recommend dtlon  that  the  i 
tlon  mp^t.  If  pAHHible,  at  the  ftitmo  timo  and  place  aa  the  Sodetft 
KiitnriiliHtfl.  It  waa  reaoli'ed  thnt  the  tninutee  should  be  prtalMl 
euoh  journals  aa  were  prepRred  to  print  thorn  In  full. 
Tltd  report  of  the  treasarvr  ia  as  follows  : 


Rbobiptb. 


Balance  on  band, 

Sdneeiaas, 

S6  dues  18M, 

Bales  of  proceedings, 

EXPG.VD  mmsa. 

Printiiig   Prooeedlngs    for  isss,    as    per 

Measpa.  MaomlUan  A  Co.'b  voncher, 
Postage,  expressoge  and  atatloncry, 
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Balanoeon  hand,  •12; 

The  aocowit  waa  audited  by  tbe  council  and  approved. 

J.  McKEEN  C.\rrELL 
SecreUxrf,  J694. 
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AB8TEtA0T6  OP  PAPERS. 

The  ICnawtnff  of  Thinga  Toget}u>r.    Address  by  the  I^esfdont, 

Pboi'.  Williau  Jambs,  Harvard  University. 

'!%«  syuUietiv  imity  of  ooaaci  oust  lens  is  one  of  the  great  divldloK 

queitioEU  in  the  philoiophy   o(  mind.     We  know  ttiin^s  aingiy 

tnrough  ns  many  tSistinct  merWl  Btaten.     Bat  on  Another  occasion 

ute  may  kiiuw  the  same  things  trjgolher  through  one  etate.     The 

{>roblem  la  aa  to  the  rc'latloii  o[  the  previous  many  Btates  to  the 
at«r  oiiv  HlAttt.  It  will  not  do  to  tasLkft  the  mere  Hinlem^nt  of  thin 
problem  incideatitlly  involvv  ii  piirtiuular  solution  tw  wo  ihould  If 
we  formulated  the  (act  to  bo  explained  ae  the  cojiitdnalion  oftnunn 
states  of  mind  irito  one.  The  fact  preaentH  llneit  in  thu  Qrsl  itmtunce 
•a  Uk  kaoufing  vf  many  Uutijia  Ivffelhvr,  tm^  it  in  In  Ifaoso  tenoii  that 
tbe  eolation  muet  bo  .tppronchrtd. 
In  the  flret  plnce  trhat  is  iinrnringf 

1,  Contfeptiial  knowing  la  an  externa]  relation  between  a  atato  of 
miu^  and  n-mou*  ohii;<-1«.  If  Che  oLnte  of  mind,  through  a  context 
of  aesociaLes  which  ttie  world  supplier,  leadis  to  theobjectaemoothly 
and  terminates  there,  we  aay  It  Known  them.  2,  Intuilive  Icnowinv 
fai  the  Identity  of  what  taken  In  one  world-oontexb  we  cnll  meiitjJ 
oontvnt  and  in  another  object.  In  neither  1  nor  2  in  there  involved 
any  myat-orloUH  self- transcendency  or  proBcnoo  iaabaenoe.  3.  Thb 
niVHtery  doca,  liowevtr,  Bftm  iuvolved  in  the  relation  betwe-cn  the 
parU  of  a  mental  ^^ntfnt  it^filf.  In  the  minimum  real  slate  of  con- 
soiouHneiw,  that  of  lln^  paitKin</  numutil,  piiHt  anil  prouent  ore  known 
St  once.  In  desire,  memory,  etc.,  earlier  and  later  elements  are 
directly  felt  to  emU  for  or  fa{fill  each  other,  and  without  thin  Menso 
of  mutuality  in  their  parM.  Huch  states  do  not  exist.  Here  is  pre- 
sence tn  absence  ;  here  knowing  together  ;  here  the  original  pro- 
totj'pe  of  what  we  mean  by  knowledge.  Thia  ultimate  synthetic 
nabare  oflhe  amntleet  real  phenomenon  of  comMiiouEneascan  nei- 
tberbe  expliuned  norvircumveuLod. 

We  can  only  trace  the  particnlar  conditions  by  which  particolar 
eODtent«  coma  thoa  to  flgnre  with  all  their  parts  at  onoe  in  con- 
BcloiunRad.  Several  aiiempLs  were  then  brietiy  pauHed  in  review. 
Mere  Ftynchronical  senxe-impreaHJon  is  not  a  sufficient  condition. 
An  additional  inner  m-enl  is  required.  The  event  has  been  do- 
ne ri  bed  :  pkyaioioyicuUji  as  ^1)  attention;  as  (2)  Ideational  pro- 
cesses added  to  the  sensorial  procpssea,  the  latter  giving  unity,  the 
former  manyness  ;  as  (a)  motor  synergj-  of  proccsseB  ;  payeAolo- 
gic'iUff  as  r4>  the  thinking  of  relations  between  the  partn  of  the  con - 
tcnt-objvct;  as  I  6^  the  rebiUng  of  each  part  to  the  self  i  rpirituatiy 
AS  (B)  an  actof  the  aoul;  trannenAerntaUjf  m»  (7>  the  diminution  (by 
nnknown  causes,  possibly  physioto^osJ)  of  the  obstruction  or  limit- 
ation which  the  organism  Imposes  on  the  aatur.il  knowlng-of-all- 
thlnoi- together  by  nn  Absolute  Mind.  For  trniim'endentalism  the 
proljJem  is  "how  are  things  k  nown  Beparntelv  at  all  ?" 

The  speaker  dealt  nHth  these  opinions  critically,  not  eKpoualng 
either  one  bimBeJf.  He  concUioed  by  abandoning  the  attempt 
mado  in  his  Princlplen  of  Psychology  to  formulate  mental  states 
as  integers,  and  to  refer  all  plurality  lotbe  objects  known  by  them. 
Praetically  the  metaphysical  view  cannot  be  excluded  from  psy- 
chology-books. 'Contents'  have  parta,  because  in  intuitive  knowl- 
edge contents  and  ohiectM  are  identical ;  and  psychology  even  as 
a 'natural  scienae'  will  Hnd  It  easier  to  solve  her  problem  of  tracing 
the  conditions  that  determine  what  objects  ahnll  be  known  to- 
jcether  by  speaking  of  'contentit'  us  complex  unitleit.  {Th«  mldre«a 
irill  bo  printed  in  full  in  the  Paychological  Reviera  for  March,  1895.] 
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f4)    On  (k  DUMbmHfM  </  ftnyHftl  ^6ail|r.     By  JSnttmiM  J 
McKnoi  CAnxLL,  ColonUa  OoOege. 

A  Btody  of  Iba  aMwtal  faafti,  andoftbewarfcaof  creak  men lofiM 
ao  Inteieatiaa  abater  lo  pajinriesj,  and  iritUe  we  are  ninVwIifcint 
W  mat*  ptytheiOfff  aa  *xkei  whence,  it  ia  an  advaata^  to  seovt 
qnantitatlTe  teaaitii.  Wh^-n  anfrcdoUM  Art  pnbU»h«d  teltiiic  w  Itet 
eartaln  great  men  bave  inberiled  or  beqoeatbed  tb«ir  t*?<*TH-.  wer* 
luaatte,  unmoral,  preooeioiw.  TenaCUe,  or  the  hke.  It  i»  of  {nt«rMi, 
but  we  aoraetlmca  imagliw  taat  other  «xainple«  might  be  qootK 
with  oppoalte  reanlla  or  aimllar  traits  found  in  ordinary  people.  W« 
need  tone  able  to  afBrm  that  a  ouu).  who  haa  aooomplUbed  wort 
muklnic  him  nmlneiit,  in  more  likely  to  be  Inaane  (acoordltig  to  a 
proper  deflnlUon  of  imuinity.,  tbao  the  averaEO  man.  In  a  ^rea 
ratio,  and  that  tbia  ratio  variea  io  each  and  saofa  a  way  fur  mea 
whtHV  work  or  chnraoter  waa  of  a  eiv«n  defloable  »ort.  And  to  ia 
all  oaafl*  quontltattve  r^tmlU  •hotilfl  b«  Moorod.  We  should  be  abl« 
to  say  that  a  man  who  is  n  trrcxt  pnlnUir  is  just  ao  much  more  Ukitj 
to  ba  a  graat  poet  mi  weU,  tban  ia  a  great  soldier  or  than  i«  iht 


averai*  mrtn. 
Tbe  Aral  rsquiiemeDt  for  «uch 


a  atudy  to  a  list  of  great 


AUBBIOAK  P8TCQ0LO010A.L  ABSOOtAXION. 


621 


Bored  by  aa  ob)e«Uve  method.  Tbe  1000  caoBt  dmlcent  men  bave 
•D  telect«d  b;  ooUatlDff  th«  space  iElv«n  to  them  in  different  bio- 
_p«i>hi<M(.l  dlntlonspi*!!  aria  Anoyvlopndiiw.  Th«  method  secnroa  im- 
Ip^rtiality  and  an  iiBsignitbl«  Ocgrt><>  of  tw-cvT&vy,  it  being  poaaible  to 
1  ^ve  a  probable  error  to  eaob  man.  The  list,  of  oourae,  only  0v(is 
•  man's  pintle  inoonteiiiporarylnt«r«iit,  but  thiH  would  it^ee  closely 
with  the  avera(c«V8rdic{of  Ihd  b«Ht  itiOevH  H«  to  IiIb  importanca  Id 
falabory.  The  exAct  compositioa  of  the  list  is  not,  indeed,  a  matter 
of  maoh  [mportaune  for  the  end  lu  view— an  QbjeoLively  si^ltnitod 
Unt  of  KTviit  mull  bciuK  wlint  is  wanted.  The  lint  was  shown  at  tbe 
meeting,  curves  wern  exhibited  demiinMtrftting  the  dJatributioQ 
in  time  and  race  of  the  1000  men,  and  atteatioa  wag  called  to  some 
iaota  broaght  out  by  the  curvea. 

j^6>  Sentilriiily  to  I\iin  by  Pretuture  in  the  JJandt  of  Individuals  of 
Ihffrrrnt  CtaBte*,  Sr^c*  and  NaiinitntilifH.  By  Tiv.  ABTUUB  MaO- 
DoNAU),  Bureau  of  Education,  Waehinf^ii. 

Tabular  STAruMKNT  of  Rbsui>ts. 


American  Profeaslonal 
Hen, 

Amnriean    BuitinesH 
Men, 

American  Women— 
non-laboring  class, 
4  Uaslish  Pro  feaHl  anal 
Men, 

BngUah    Women- 
Don- laboring  elasB, 
4  Oarman  Profeasiunal 
Men. 

7  Salvation  Army  inem- 

bera,  l^ndon. 

8  Slum  Men  In  Chapel 

RouRC.  ParLi, 
P  Bowton  Army  of  the 

Unemployed, 
Women  111  "Maleo as de 

Toianee  "  Paria, 
Bplleptlc  Patients  ~ 
iRDorinij;  people, 

12  Odd  ones,  men  In 

Paris, 

13  Odd  onea,  men  in  dif- 

ferent countrioB, 

14  Uea  in  general. 


k 


U  Women  in  general, 


34 


RUinY  Fl.iKD. 


IS 
46 


Lan  Bavd. 


13 
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ThnpreoedlnflexpertmentAwere  made  Incldoncolly  upon  difft*t»M 
olaatwa  ut  jiwplo.  QiiiU*  n  iitiRilwr  of  univertily  spwiitlbia  int«f 
ested  Id  llie  subject  were  experimented  upan.  The  middle  of  Die 
palmar  fowa  was  chosen  and  Pror.  Cattell'a  aleoniet«r  wxk  etn* 
ploytnl. 

Should  thcso  rvaultn  bo  proved  to  bo  ecnorftlly    trao   by  expat; 
ineu(«  on  Urger  nuiaborb  of  people,  the  n>lloiiing  statemeati  woi  ~ 
be  probable : 

I.  Ttio  majority  of  p^opln  am  morA  Mnsitlvn  to  pain  in  tbcir  Mb 
band.    (Only  oxci'ption  is  No.  10,  cola.  4  and  7.) 

n.  Women  are  more  BensltLve  to  pain  than  men.  (Nob.  14  and 
IS,  cola.  A  and  H.)     KxcentloiiH  are:  comp.  No«.  4  and  S,  cols.  R  nod 

9.  U  do^H  noi  necvaanriiy  follow  that  woman  can  not  endure  moN 
pain  than  men. 

lit.  American  profeealonal  men  ore  more  senaltlve  to  pain  tJian 
Americau  buuiaeoti  men  (vomp.  No>.  1  and  2,  voU.  S  and  S);  and 
alao  than  EnuliBh  or  Gorman  profcsaioaol  mvu  <comp.  Noa.  1,  land 
8,  «ol8.  A  and  9). 

IV.  The  Inborlni;  olnHBes  are  mnch  leaa  aenaitive  to  pain  than  the 
Don-laborintt  filaaaea  (coii)p.  Niw.  I,  2  and  9,  oolx.  6  ana  9.1 

V.  Th«  womvn  of  thu  luwercluastw  are  muvh  Itwa  aensitlve  to 
pain  than  those  of  the  better  claaaea  (oomp.  Nob.  3.  ft  and  10.  cote. 
0  and  9  :i. 

VI.  In  Runcra],tho  more  dovelopcd  the  nervous syiitem.tlio  more 
acnaitivu  it  is  to  pain. 

Remark:  While  the  tblckiieBa  of  the  (laaae  on  the  hand  baa  aotiM 
InQuenc^,  it  has  by  iiu  mvaiiB  so  muoh  aa  one  might  auppow;  s 
priori;  for  many  with  thin  hnnd«  require  machprcMure  (Noa-ftand 

10,  cola,  e  and  9j. 


1 

i 


(6) 


Dy  Bbotubb  OHBTaoerou, 


i-fratM  J 
Uaa-I 


77i«  Precdi>m  of  fA«   IFia. 
battan  CoUcg«,  New  York. 

The  poflltlve  resulU  of  the   tat«8t  «tudi«M  of  Uie  will,  thr 
Introapoctlon  and  experiment,   nru  In  atrikinf;  accord   with 
toochinga  of  th«   Schoolmen.     Tho  appetencies  of   Ariatotlo  bar* 
been  replaced  by  Gouatiuu,  which,  if  tioutiidcred  in  the  form   of  at- 
tention, Im  either  uniPOcaJiy  condtttonod,  nod  then  correeponda  to  m 
tho  Mtnaitive  nppetition  of  acholaacie  pbilooivphy,  or  La  (^JDoeati|)  | 
eonditteaed,  and  then  does  not  eaaentially  differ  from  Ibe  volition  of  ^ 
earlier  ptiiloaophera.     But  tilnc<>  eqnivoenlly  conditioned  allentlon 
may  !nclu<lo  amoiiK  the  otijectn  a.ttcndt^il   to  even   the   atttrnditiu 
subject,  it  must  be  a  spiritual  action,  for  m.-%l.t4^r  is  incapHblu  of  aooh 
reflexive  proceiw.    In  other  words,  tho  attending  mind  is  a  rational 
soul.    In  thi^<  liKbt,  apjun-typCion  iiia.y  be  characterixcd  aa  the  dla- 
tJnctivo  quality  of  comttiun.     But  apperceptiou  imppovea  at  )ea«t 
aucb  intelieotive  action  aa  is  contained  in  ooncvption,  and  this  in 
turn  anpposee  eensation;  and  tboa  a  point  of  contact  ia  made  with 
Mlln)it4>rnArg'n  thnory. 

Neilln-r  «  purely  HiilogtMiet.ic  nor  a  puiwly  heterogenetlc  theory  of 
vill  nccounta  for  all  the  faota.  For  conation  ia  not  a  mere  tram- 
biiintion  of  aenaaUona,  nor  a  reaiiltant  of  affection  and  senaatlon, 
nor  does  it  conaiat  in  aBTvctlon  alone.  AkhIii,  j>eripheral  excitation 
falls  to  account  (or  the  active  clement  of  conHlion,  wbile  exclusively 
central  excitation  overlooka  external  Induenco.  Wo  must,  then 
adopt  a  Ibvory  midway  between  tbeoe  two  extremes.  Wuodt, 
therefore,  mast  be  held  to  atato  rather  the  phyaloloRicol  correlate 
than  the  psychical  fact. 

Tlte  chief  dffll(<ull^  aa  to  the  freedom  of  the  wilt  is  found  in  it* 
oouDeotioo  with  the  law  of  oauaality,  which  law,  however, 
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Vib«  domftin  of  motaphyrine,   only  ind<«t#rinhiUin  eoming  within 

llmlta  ol  pBj'cholo^.     Catue  ^esentiatty  uoitnot'jB  tlio  itillowing 

rUlfi  iitiont  □pon  Home   snbjeot.      But  yrte  and    uncaused   are  not 

lonynui      All  uvUuti  o(  th«  will  le  voluntxry,  yet  not  nil  lUi  .action 

tiree.    For  althougli  tbu  presentation  of  ptuoeurublu  or  puinfiil 

1  to  the  will,  *.  e.,  tne   motivM,  together  with  the  agent's 

Bmment   nnd   general  aubjeotive    condition    determine    the 

>atancoaB  impulse  o[  his  will,  yet  it  in  n  fixit  of  convctoiui  experi- 

ee  that  he  often  cnn  and  doe«  put  forth  n,t  the  sAmo  time  nn  ftnti* 

nulaire  effort.    Only  actions  made  nnder  thene  conditions  an 

_  sUy  called  free,  and  they  imply  e&sentlally  the  power  to  will  or 

Bt  to  will. 

rVet  the  law  of  causality,  even  in  that  nnrmwer  moaning,  which 

ln«  in  the  phyHlcol  dclenoea,  also  appUeii  to  free  actlO'nii  In  the 

for  we  can  determine  wttJi  more  or  less  prohnhility  what  UlSD 

cen  generaUr  will  du  under  given  circumstances.    In  coacluaion, 

fmult'n  aMertlon  that  a  free  act  is  noceaaarily  an  ancaiuted  one,  U 

uallv  an  adminsSon  that  the  will  ie  superior  to  material   toroe, 

.  is  tnereforc  epiritau). 

TTuf  C(M»6i<nuin^Ji»  of  Identity  and  So-Called  Doable  Gyntd^ut- 
fi«M.    By  I^of.   CiEOROB  T.  Lai>d,  Yale  UniTersity. 

[The  queetions  in  dvhate  coneeming  the  coiiaciouBnees  of  idantitj 
■o-called  doable  conecioUBueHs  can  not  be  Intelligently  dls- 
without  ft  crlUca!  examination  of  the  eonceptionit  involved. 
%t  tliendo  wc  iiit>aii  when  we  speak  of  a  thing  or  a  mind  as 
ling  "Identical"  or  Bclf-snmc,  through  varlooa  changes  of 
ee?  To  nncrii.icAl  thought  it  dotibtlettn  nnemn  nit  though  nome 
sbanging  "core"  of  rwivlit.v  ln-loiiEi'ti  to  every  being  of  which  wo 
__b1  ourselves  entitled  to  apeak  in  this  way.  But  philosophical 
eriticiam  Beem»  rallier  to  aatiare  ua  only  of  the  proposition  :  The 
«ti(y  ofitvyihi»ff  coi\M»ta  in  tlti«,  l/iat  iu  Mlj-oftivftt/  mani/^tU 
all  U»  tliffiTfnt  rrlalionA  to  olhrr  Utingt  <ia  cim/orminy  to  law, 
iitnman/mt  iden. 
>ra  tbiti  It  follows  that  change,  in  itself,  la  not  tneonslalent  with 
Identity  living  mHinUiined.  <)ii  the  ciuilrary.  It  in  tht>  vi-ry  chiirao- 
tor  of  the  actual  changes  observed  or  inferred,  which  lends  cither 
to  the  allirmation  or  to  the  dental  at  identity.  This  prliielple  may 
Im  applied  t'i  whiitcvttr  in  popiiliirly  t'lillifd  a  tiling,  and  hisu  tt>  tliose 
llTPoUietlc^l  elcmenLs  of  all  materinl  thinee,  the  so-culled  atoms. 
When  we  turn  to  consider  the  pecuUar  identity  of  raind,  we  find 
that  the  altimiiitioii  of  suob  identity  can  never  be  taken  nt  a  denial 
of  change.  Indeed,  the  very  real  h«ing  of  mind  eeema  dependent 
>n  ohsDge,  — in  t  he  form,  namely, of  snooeasive  states  of  conacioua- 
So  that  thP  variety  and  greataeas  of  the  changes  exper- 
Ftd  may  heighl^ui,  ratbatr  than  diminish  the  reality  and  valldlnr 
^f  theoouBcluuBnessot  identity,  properly  described  and  nnderatooa. 
Now,  If  we  inquire  In  what  eonaiste  thla  conscious  Identity,  we 
Methabltia,  ami  can  I>e,  nothing  lint  that  which  is  given  to  OOD- 
■ofcnUDMBin  all  Hlatcs  of  self-oonsciotieness,  of  rocognitive  mem- 
ory, and  ot  retleetive  thinking  about  the  Helt.  To  have  theae  stetes 
of  GonaciouvueiMi  ia  to  he  coiutuiouii  of  buiuK  identical  ftOd  •elf-same* 
Anddegrocs  of  the  co&aciooancM  of  identity,  m  it  were,  are  con- 
nected necesaarily  with  all  real  mental  development, 

in  aecoridaoee  with  thla  metaphyBlr>aI  annlj'Bla,  we  may  hopefully 
•od  even  eonfldently  ventun^  upon  the  attempt  to  account  for  the 
phenomena  of  xo-enlied  double  eonaciotunvas,  in  acuor dance  with 
eaqftain  well-known  payobological  prinalplee.  Of  tbeae  one  may  he 
nken  of  a«  the  priociple  ot  "iwyohlo  aatomattam."    Uoder  this 
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pifaidple,  we  note  In  maaj'  of  osr  most  familiar  erperteiux 
dbenqrtlon  of  miooeesive  et«tea,  or  of  very  oomplrx  presenc  aui«« 
Into  two-fold  combinBtiOM  of  elvawoto,  na  makes  the  full  in|u«a- 
■lon  of  hco  ioUraettng  penooklitiee  rather  than  of  one  pcnoB. 
Tel  T0ry  Mibtle  and  anreoognlsed  or  dimly  recof^nlxed  iolfoeiieM 
of  one  upon  tho.  otiieF,  of  the  S«lf- oonscloiui  Kf^  upon  the  antonu- 
ton,  or  the  rv\i?T^»,  may  be  dUUii^uishvct  by  psychology.  All  thU 
Is  popularly  eiprened  either  by  saying,  "  I  have  the  automaUvL" 
or  "  ibe  aut*'matoQ  haa  me;"  "I  am  the  automaton,"  or  **IM 
airtomaton  ia  not-me."  niustratlotw  o(  all  thia  may  be  derived 
troin  the  dmplor  or  more  complex  bodily  opcraUons  aa  under  the 
Inflnenoe  of  eemi-coascious  states,  and  in  tura  inBaeaoixig  them j 
from  many  deeds  of  skill  and  vnlor  and  oTen  of  a  MMnioglrUi^ 
order  of  iotelUsenoe ;  bom  the  phenomeoa  of  artistio  and  reugloei 
lnn>tradoa.  eto. 
Qloaely  abln  to  this  is  the  moat  etfectire  worUng  of  aaotbar 

Eiincipl«<,  whlnli  we  will  oall  that  ot  a  "drnmatie  Kundertng  of  the 
go."  We  can  more  or  toaa  conacioiuly  Htiil  int«ntioaaIly,  or  as 
forced  by  otrcamatanccs,  no  "put  oorselvos  into''  another  charac- 
ter a»  virtuaJly  to  divide  the  Self  inw  iwo  or  more  aelvea,  wboes 
appropriate  states  vt  cuiui-'lousiivstf  «lth«r  follow  in  rapid  snooet* 
BioD  or  seem  to  occur  almost  simultaneously.  The  pbenomeDa  of 
dreanu,  the  plara  of  children,  the  experience  of  many  actors,  the 
phenomena  of  cerCalo  atatea  of  inrolratlon,  the  Imaginative  goniiis 
of  certain  writ4tn>,  like  Kalxac  notably,  are  tnstaneea  in  point  here. 
Indeed,  the  very  nature  of  ethical  consoiousnees in  Ita  htgbeat  rorm 
of  munlfeiit3tlon  Heenia  neoeesarlly  to  Involve  aoch  a  dramatic 
KUnilcnitii  uf  the  Ego.  In  not  very  Infrequent  caaea,  three  Inter> 
acting  penonalicies  become  manift-st  in  couacionaneas.  Theae  may 
be  denuribed  aa  the  tempter  or  had  angel,  the  good  ansel,  and  the 
self  as  the  '*tom  one"  b«twe«D  the  two. 

In  Qn«,  it  seoms  fair  to  expaot  that  by  a  farther  anderstandlng 
and  more  extended  application  of  these,  and  perhaps  other  oogniM 
paychologteat  ptindplea,  even  tbo  most  extreme  h>'pnoHc  caseaof 
■o-callod  doable  conaciousneiui  may  Qnnlly  b«  explained. 

(8)     A  PntUminary   Rrport  on    a    Iti'iifartrli    into    tA«    nyrAolc^  {ff 
Imtiation.    By  Prof.  JonLUi  ItovcK.  Harvard  Unlveralty. 

Tliis  report  first  briefly  dcscribvd  a  collection  of  experiment* now 
under  way  at  the  Harvard  Paychologlcal  Laboratory,  and  then 
parted  to  aonie  rellections  Buiojettted  by  these  experimenta,  relating 
to  tbe  dcRiiition  of  the  tuncttons  to  b«  crouped  togetltor  under  the 
DARin  of  imitntion.  As  the  text  of  the  report  is  to  appear 
in  the  nj/chtlogical  Aerfmr  the  present  sonmary  need  not  be 
extended.  'Vlw  experlmenta.  which  at  present  are  only  In  tkclr 
first  beiciiiiiinx.  have  thus  far  been  confined  to  the  imltatfcm 
Ote0mewh.ll  cumplex  series  of  tapa.  given  by  an  electric  hammer, 
and  arranged  in  riiythiua.  The  HubtccU  of  the  experiments  imitate 
the  tapit,  after  hearing  each  rbythm,  through  rppf^-utine;  the  ham* 
mcr-slTokuB  by  means  of  an  electric  key.  The  rhythma  aa  i^ivea 
nod  OS  imitated  are  recorded  on  the  kymograph.  The  effects  of 
habit  in  auoceulve  Initationa  of  the  same  rhythm,  the  influence  of 
speed  nn'l  of  other  factors  npan  hucccks  in  imltatian  are  onder 
study.  Tho  c(impl(>xity  o(  Uio  rhythms  studied  in  these  experi- 
ments foriuB  one  Bpeclal  difference  of  this  enterprise  whan  oom- 
Eared  with  other  experimental  studlee  of  rhythm;  for  the  purpose 
to  study,  not  the  rhythmic  consciousness  as  such,  but  the  Iml* 
tativD  functions. 

Notes  of  subjective  experieuoos,  taken  down  doling  or  imme- 
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dlat«lT  att^r  ench  experiment,  by  the  satije^^te  ooncemed,  have 
already  ^ven  the  auRKestlon  (or  those  co&BldenLtions  oonoermng 
tbe  definition  ot  [mituuon,  with  which  the  innjor  port  of  the  report 
was  taJcen  tip. 

Cfl)     The   Cta»niicntion  of  fti-ia.     By  Pro*.  Ohabl.kh  A.  Stroko, 
Unlveraity  of  Chicago. 

^ila  CAper  woB  D  discawion  of  the  cnrreat  theory  thnt  pleiuiure 
and  pam  are  alwaya  given  aa  aspects  of  a  content  distinct  from 
themselvea— the  feeling-tone,  "quale, ''or  aspect  theory.  It  Bought 
to  tMC  this  theory  by  considering  its  Application  to  the  case  of 
CDt&neouH  pain. 

1.  NeurologloaUy,  we  know  no  facts  In  regard  to  outaneoUM  pidn 
which  (laclsively  contradict  the  theory.  For  special  pain-nerves 
arc  more  th»n  ilimbtful:  ami  thcrt?  is  «  symptom  of  luL-omot^r 
ataxln,  consisting  of  hvpcriilgcBia  to  hent  or  cold  without  tiypvr- 
algeela  to  prsasare,  an^  even  with  analgesia  to  pricking  and  pinch - 
tng,  whJob  seems  to  prove  th&t  some  p&ina  are  distinctively  pains 
of  tempers ttir«.  The  condition  of  unnLgesla,  moreover,  while  It 
implies  distinct  paths  for  puin  in  the  apinal  vord,  may  he  reconiMlod 
with  the  aspect  theory  by  holding  that  the  senEation  called  forth 
through  these  paths,  is  a  tactile  or  temperature  sensation  in  pain- 
ful phase. 

3.  But,  Introspoctivoly,  it  is  Impossible  in  certain  cases  to  carry 
oat  the  analysis  for  which  the  aspect  theory  calls.  Extreme  pros- 
mre,  heat  and  cold  produce  the  same  sensation — not  of  heat,  or 
cold,  or  prcsflurv.  but  iimply  of  pain.  This  sensation  (SoUn^vnt) 
does  not  admit  of  nnnlysis  ;  it  ia  impossible  to  aopnrnte  it  into  a 
content  and  an  accompanying  feeling-tone.  But  it  may  call  forth 
an  emotinniii  reaction  in  the  shape  of  a  feeling  of  the  diaiLgreeable 
or  intolerable  ( Unluift). 

Ill  conclusion,  the  interenoe  was  drawn  that  pain,  being  a  sensa- 
tion, may  )>e  localised  and  may  leave  behind  Images.  [The  paper 
will  bo  printed  in  the  Jhsfivholugicat  Rcoinv  (or  May,  19M.] 

(10)     A  TJicory  of  Evwtiorn  from  the  Physiolt^gical  Statuipoint,     By 
Prof,  G.  U.  Mbad,  University  ol  Chicago. 

Professor  Dewey  having  shown  that  it  Is  possible  to  matte  a 
comnlete  teleologioal  etFiteiiicnt  ot  the  emotions  along  the  Hue  of 
the  aliicharge  theory.  It  is  interesting  to  see  how  far  such  a  etata* 
ment  may  be  piiralleied  by  a  physiological  theory.  This  would  in- 
volve also  H  physiological  theory  of  pleasure  nnd  pain.  As  pain 
can  be  dlffcrcntJated  from  the  sensations  in  connection  with  which 
it  generally  appears  In  conscIauauen8,  aa  It  shows  Itself  under  cir- 
Gumstsnccs  in  which  the  titwuc  of  the  end  orgaiu*  or  the  nerves 
themselvo))  are  iiITccted,  nnd  its  in  the  diaeaues,  in  which  we  flod 
pain  as  a  constant  concomitant  those  parta  aro  affected,  which  are 
richly  supplied  with  blood  veBsela  by  means  of  supporting  and 
nourishing  tlssiMB  (Rlndflelsch's  inleriru'M'irer  Eni'lUrunffKiipparat), 
and  as  in  those  diaeaaes  which  pass  usually  without  pain'  \.ii»  in  the 
catarrhs  of  the  varioua  mucous  membTfines)  the  tisHucs  affected 
are  poorly  suupliedwith  such  blood- vesselii,  and  enter  Into  relation 
with  the  oapiilariee  generally  through  the  l>'mph,  for  t lie  purpose 
of  secretloa.  It  becomes  at  least  probable  that,  phyaiu logically, 
pain  may  be  considered  as  the  interference  through  poisons  or 
violence  or  otherwlee  with  the  process  of  nutrition  ae  oarried  out 
in  the  finer  arteries  and  blood-vessels.  Pleasure  must  from  this 
standpoint  be  considored  as  phyBiologically  the  normal  or  rather 
heightened  proceas  of  nutrition  In  the  organs,  and  the  nerve  paths 
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whicli  connect  these  with  the  centarml  Derroua  system,  wogU  b* 
prnbablv  the  sympaihctic. 

Iji  the  aimple  lusUnctlve  »ct  thkfc  lies  behind  every  emotion,  the 
Tsso-raotor  ■yst«ai  is  called  Into  a«tion  by  the  enUrgemeut  of  thb 
•msJl  bkiod-v«MOls  io  th«  mtMcles  uid  twest  gUods.  To  msintAln 
the  blood  pressors,  th«  finer  blood-vessels  in  the  sbdomitul  tradft 
are  closed  bv  the  PonBtrlctora  of  that  reeion,  md  the  action  o(  the 
bpu^  may  also  be  Increased  by  the  acoeieratoni.  The  raso-motor 
system  thus  U.  in  these  simpler  instf  DOtive  acts,  in  satomatic  ooo- 
nection  with  toe  senso-motor.  "Hie  act  mnst  commence  bettne  the 
flow  of  blood  ran  take  place.  It  la  In  conneotion  with  this  Jncrussed 
flow  of  blood,  Ihut  wf  hnvn  bo  AMiim«  the  nmotloiinl  tooen  of 
soiousnoBs  uiso  according  to  tho  discboi^v  theory.  Witbin 
act  It  wonld  answer  onW  to  interest.  It  is  in  the  preparatJos  ^_ 
action  that  we  find  the  qaalitntlvely  different  eokottonal  tones,  nUI' 
here  we  find  tncrcoAod  now  of  blood  before  t^e  act.  We  find  also 
what  we  may  term  symbolic  stimuli,  which  Uind  loaroDse  tbsTsso- 
motor  prooewes,  Uial  are  originally  called  out  only  by  the  Instinct- 
We  acta.  These  sttmali  In  the  form  in  which  we  can  stody  theai, 
noem  to  be  more  or  lew  rhvthmicnl  rc|i*-tiUnn)t  of  thoee  moment* 
in  the  sot  Itself,  which  call  forth  cs|M:cially  the  vaso-motor  re- 
Bponse.  In  this  form  thev  are  recognised  as  cetheUc  eUmoU,  sad 
may  be  beet  atadied  In  th«  war  and  love  danceM.  It  ia  under  the 
Infinence  at  atimuU  of  this  gen«ral  character  thst  the  eoaotioasl 
BtiiL4<<s  and  their  physiological  parallels  srise.  The  teleologr  of  ihssa 
states  is  that  of  giving  the  or^niam  an  evalnadoa  ot  the  sot  before 
the  oo-ordiuaUoa  that  lends  to  tbn  particular  reaction  bos  been 
completed. 

(11)    Dc»ir«  as  Uu:  Sssmce  of  Ptrasure  and  Mn.     By  Dr.  D.  8. 
MiucKit,  Bryn  Mawr  College. 

Ploaanro  and  polo,  in  the  discossion  now  going  forward,  as  to 
their  clftsalflcation  and  pliysioal  basis,  are  commonly  treated  as 
amonff  oar  passive  sensory  experiences ;  nt  all  events,  It  woold 
Rtinm  to  niont  pMyohologlHta  a  Kumowhat  Htiipid  paradox  to  assert 
th»t  tht<y  werv  in  any  sense  motor  pbecomenu  Yet  there  is  solid 
ground  for  holding  this  paradox  ;  for  malutalnlng,  at  least,  that 
plnaxnrittieMi  (thtt  qaallty  which  alone  with  their  speciSo  oilter- 
vnccH  of  charnctt^r  mnrkH  all  no-callud  plcnsunM)  smd  painfnlnen 
(the  quality  which  along  with  their  epet^flc  dlfferencee  of  charac- 
ter marka  all  ao-called  pains)  OTV  eitaenUally  motor  tacts.  A  pain 
la  an  lntol«rnble  feetise;  ditTcr«iit  as  they  are  among  themselves, 
all  pnins  have  thlo,  Rt  least,  in  common,  that  they  arn  intolerable. 
No  other  feeling  is  intolerable ;  if  It  were  we  should  call  it  a  pain. 
It  would  then,  not  be  easy  to  refute  the  proposition  that  painful- 
n«MS  is  Intolirnblvii^Hs ;  that  no-oallAd  pains  have  no  other  coramoa 
claMi-.-iItnbut«.     Now    intolerabieneBn  is  the  ouaUty  of  nnlformly 

frovoklng  a  certain  bodily  dlnquletudc  or  rebellion,  issuing,  where 
he  nature  of  ihi;  uise  pcrmibs  In  an  attempt  to  esoape  from  the 
offending  irritant.  And  Ihlii  is  a  motor  phenomenon.  ThoTariow 
disagretabla  (a  t«nn  with  which  "palna"  in  my  meaning  is  con- 
vevnble)  a  needle-priok,  a  headache,  a  bam,  the  numb  iatemsl 
ache  of  cold  handa,  the  taste  of  quinine,  the  Hraell  of  assafastlda,  the 
BOraU'hJng  of  n  Hlnu<-jH>ncil,  "^^nawing  pains,"  "sbootlng pains," 
mosouiar  fatigue,  disiuDpaintment,  humiliation— these  have  no  enek 
iBtarloidoresemblanoe  In  senaatlonal  complexion  as  we  dnd  amoBf 
different  slehiH  or  eounds— between  thi<  ninmbera  of  tho  class  or 
viaaat,  or  of  tho  cIhsb  of  auditor^'  Bcnaationa;  thoy  are  similar  only 
In  the  extrinsic  (act  chat  they  all  alike  are  accompanied  by  a  bodUjr 
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Ion — some  flinching  orshudaerlng  or  convulnloit,  Horao  rest- 

»np««  or  inner  lent4San— which  tends  Uien  iini]  afCerwordfl  to  pRSH 

movf-mdDta  of  Hvoidarice,  ^Kcape    or  repulse.     Now,  these 

tvemeuta  and  the  tendencies  to  them  are  what  we  koov  lu  aver- 

In  ila  variolic  forma  and  def^'^^' 

!  painful ntrax  is  intolerableness,  pleasantness  on  eimilar  tn^unds, 

qamlltT  of  beinc  yyeUoiae.    The  bodily  reaction  ol  gusto  ia  as 

steriBQc,  ihougb  not  bo  obtrusive  as  tbat  of  iiitolcrtuice  ;  and 

tendit   to  pam  intA    mavements  of  r«t«ntion  or  procurftni«nt. 

inov«nient«  and  the  t-endenciex  to  them  are  what  we  know  aa 

:  in  its  various  forms  and  degrees. 

fi  Pievsaurt  aixl  fiuiii  Defined.  By  Prof.  SiBWBT  E.  Mbzbs, 
Univursily  of  Texna. 
'  It  Ifl  necessary  to  Und  »ome  fact  or  group  of  facts  that  is  present 
Tionever  we  experience  ple^aiire  nnd  absent  whenever  we  do  not, 
laoothnr  fact  or  Rroup  of  facta  present  and  absent  with  pain. 
treqoent  confusion  of  unpleaeants  with  palne  is  very  mis- 
InjC-  VDplea«aiits  are  of  three  kinds  :  memorlea  and  expeot- 
^nm;  nenaational  unple^isnnts  that  ore  not  pnins— bitter  toatft*, 
and  sensational  unpl^iuiants  thai  are  pftins— a  toothaehe, 
rWe  have  here  to  define  pleasure  and  the  unpleasant.  At- 
tiave  been  made  to  define  [ileasure-pnina  as  flenaatlnng,  «■ 
ni,  and  as  making  up  the  trenua  of  which  tiensations  and 
lUons  are  two  species.  The  fact  that  there  is  evidence  for  each 
'  the  first  two  theories  shows  that  neither  is  exhauiiilve  niid  rom- 
lt«at.  Besides  the  exietence  of  plttaamnt  nnd  unpleasant  mem- 
j  expoctations,  and  fancies,  invntidntes  all  three.  ALiny  hold 
.1  plMflore-paina  ore  lUtimato  ideas,  simple  and  undofinable,  like 
blon.  There  are  Htrone  positive  objections  to  this  theory,  but 
negatively  nnd  for  our  purposes,  it  sulncot  that  this  theory  inn  iMt 
neort  and  that  its  BUpnorters  roust  overthrow  all  other  theoriee 
before  leRlllmnttily  claiming  it  as  eHtahUahed.  This  theory  la 
valuable  and  trunin  no  tar  ns  it  points  out  that  neither  pleasure* 
as  ■  whole,  nor  unpleasHnts  us  k  whole,  have  any  pruperUos  in  com- 
mon. It  overlooks  the  possibility  that  there  may  be  something 
Invariably  co-preittint  with  pleanurea,  and  some  other  Invarlablj 
cO'pnMK-nt  wiln  pains,  iirnl  th.-kt  Llmnu  two  mav  Ik;  the  Btgna  to  lU  of 
tbe  proscncc  of  ploasurcs  and  pains— what  induces  us  to  call  a  state 
pleaaant  or  nnplftasant.  Now  Plato,  Arlntotle,  Hobbes,  Knnt  and 
Schopenhaoer  ajcree  that  harmony  or  good  adjoatment  is  the  mark 
of  pleiuiurA,  lll-nd]n]itment  that  of  pnin.  Not  nil  these  writera 
point  out  the  terms  betwt^en  which  the  adjustment  is  to  obtain,  bnt 
recently  Wnndt  and  Ward  have  held  that  the  adjustment  is  of 
atUDtlon  to  itMQb)ecC.  Tliis  immediacely  plausible  sugdeation  of 
attention  and  adjustment  must  be  examined.  Olusriy,  what  Ls  not 
attended  to  la  indifferent  »in>-e  uninteresting.  Further,  immediate 
attention  to  pleanuren  is  not  l.he  name  as  that  lo  pains  ;  the  former 
h  eaaj  and  natural,  the  latter  enforced  and  otwlructod.  Again. 
derlTM  attention,  always  to  unplcasBnto,  is  invariably  obetnictcd 
by  th»  more  pleaaaut  rivala  to  ntteutlon  also  present.  May  it  not 
be  that  attention  without  oli<rtrnetion  it  the  m.irk  of  pleasure,  at- 
taotlon  with  obmruelion  tfuit  of  pain  ?  The  evidence  for  this  view 
nj  be  thus  sugt^sted  :  All  states  of  intensely  conoentrat*H]  atten* 
tlon  are  nlea«aiit,  hard  thhilihtg,  hard  play'  strennoua  work^  all 
Nalee  of  lufemo/  c'lnriiit— hesitation,  pr»ol.ie^'tl  puxxle,  r«-pr«aenb 
Erreconc liable  impulses,  morbidly  insistJint  Ideas,  etc.,— are  unplesa- 
ut,  and  further,  phyxloal  pains,  owing  to  their  ■:reat  Intensity,  rever* 
berate  widely  and  naturally  net  up  mutually  obstructive  refiexee. 
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(13)  EntoHona  vtmi*  fVoMm-Auii.  By  Bir.  Hbubt  KtrroKftl 
Makouall,  New  York. 

Hr.  MmnhaU  reviewed  bis  "  genetic  *'  arpunent  in  iwlfttloa  to  the 
Anotkma,  enqiltaatslng  Uw  oontanUon  thni  th<-  typical  Bmotkoi 
are  DunM,  Mcanae  (Itt)  tbey  oorreapood  to  rclaUvelf  flxed  feU- 
llora  beiwMB  the  pfay'Ical  «leiiieiita  mteUng,  and  Moaue  (M) 
theee  reacUooa  sre  immediate.  Failure  of  tbeae  two  conditioiif 
c&D  be  trac«d  where  "Insilncl  feellnim"  have  no  emotional  nsoiM. 
Emotiomi  are  in  tb«ir  oaturc  irrcfrular  in  rcciuTOiic«,  and  to  be  of 
v*la«  lUTUt  h«  (orcofiil  in  reaction-,  hcncf'  EmottODs  ar«  not  lunialh^ 
loet  to  vonadooBneee  aa  many  "  instinct  feellnzs  "  are,  lUthoogh,  if 
iheae  Bmodooa  tiecome  rhj'thmlcal  and  wsu,  tli«r  act  as  other 
■tatea  do  En  roliitkm  to  llxity  of  liabit.  Pleasure  andpain  relate  t» 
OT^pottte,  while  EmoUuna  r«lat«  to  indJvtdttol  or  raem  etTectlTenMa 
or  ineffectlTeiieai;  theretom  their  geneaia  cannot  b«  oonstdered  to 
liave  been  oo-lncident  In  time,  nor  to  be  o(  Uie  aame  t>-iie. 

Tlif  idrntiffojition  of  Emotion  and  Pleasuro-Paio  In  "Peeling" 
la  dvpcndvnt  upoQ  the  validity  of  the  tripartite  division  or  Eoino; 
which  is  upheld  by  metaphysical  poatuution,  but  not  by  peyolw 
logleal  evidence.  Prof.  Croom  Itoberuon  argned  that  the  ex- 
taaoative  cat«{coriM,  Tlio  True,  The  Good,Thi>  Itoautiful,  themaelrea 
proved  the  validity  of  the  division.  Bat  the  eiist^nce  of  tlie  di- 
vision Is  explicable  io  quite  another  way,  as  due  to  the  oeMrch  for 
Beallty.  In  relation  to  menial  experience  in  cfneral  tblsaearob 
ICives  lu  Th«  TVoe;  in  rcUtion  to  impresaion  iteivoa  us  The  Beanti- 
ful:  and  In  relation  to  oxpreeelon  It  glvea  ns  T%e  Good,  If  we  are 
to  disced  tills  clasaloal  tripartite  dirUon,  we  ahould  be  able  to 
account  for  it*  pcrnatvnvv.  It  results  trom  an  attempt  to  unity 
two  diverse  claanflcations,  both  bipartate;  viz.,  1st,  tbereceptire- 
reaotlve  olaMlfleatlon,  and  Sd,  the  subjective -objective  olasaiftca- 
tloti:—S«DaaCioR  and  intellect  (Knowing)  being  bound  togetharon 
both  the  receptive- reactive  and  on  the  eobjeotive- objective 
aohemea;  Plsasore-Paln  and  Emotion  (Feeling)  oeln;  bound  to- 
gether on  the  the  Jiubjective-objectlve  seheme,  thf<  receptive- 
reaciivr  ouality  bcine  unmarked;  Will  bring  marked  bv  a  common 
and  ca*ordlnnt«  cmpnaslB  of  tha  reactive  and  also  o(  the  obieotlre 
qualities.  Tltc  oxistence  of  this  tripartite  dfvUIon,  thus  explained, 
can  therefore  no  lonser  be  used  aa  an  aricument  for  the  bond  be- 
tween Kmotion  and  Plraeuro-Pain,  which  states  are  dlatioctlj 
B«p:ir:ibl(>,  the  relation  between  them  being  this;  The  emotions  are 
complex  pnychoseti  whioh  almost  Invariwly  involve  rvprossioni 
or  hypornormHl  aotivitlea,  aither  of  wbiub  are  det«nninaats  either 
of  pltiiuiur«  or  of  pain. 

(14)  Notet  on  the  Eirttritnentat  ProdiuHon  o/  BalUteinalOmM  and 
lUvaions.  By  Prof.  W.Rohxinb  Nbwbold,  University  of  Pcbb- 
avlvanla. 


Prof.Newbold  reported  that  In  twenty-two  out  of  eiehtv-stx  i._.. 
tried  he  had  HuciKcided  in  producing  illusiona  by  c.-tuain^tliepatlaiite 
to  gaie  into  a  transparent  or  refleotlng  mcdimn,  such  aa  w^er, 
glass,  and  miirors.  His  moat  suooeasfui  oat»es  were  fooad  among 
Toimit  women  under  twenty  years  of  SRo  who  were  (rood  visoal- 
Izers,  but  aa  a  majority  of  his  subjects  n-rre  young  n-onaen  and  u 
the  experiment  were  by  preference  made  upon  good  visoallxen, 
he  was  not  Inclined  to  lay  muob  stresa  upon  these  oonditlona.  The 
phantasm  wiut  imually  pre>c^tled  by  olaitulntwa,  flualiea  of  color  or 
of  liffht  In  the  medluiii,  and  varied  from  a  dim,  colorU-aa  onllloe  lo 
a  fully  developed  and  brilliantly  colored  picture.    The  images  weie 
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itly  drnwn  from  the  pntient'8  recent  %'isunl  experience,  wore 

line's  tnntastio  and  fretitienth'  unrecogniBed.      The  sucioOBslve 

^  •  were  aaually  aiMociated,  ii  nt  all,   oy  similarity,  but  tre- 

Bntly  no  rvlxtioii  rould  be  discovered  between  tliem.     Aiwocia- 

iti    by    contiguity    was  expesHiveVy  rare.      The    phiiiitiwin    was 

lueiitly,  but  not  always,  destroyed  by  movements  of  the  medium 

Tbv  <lii»tr»cUiigBenMi>ryimpresBioiiaanii  motoreffort.    Occahion- 

aDy  tfio  phnntium  won  to  u  confiideruble  de^ee  iiidcpeudent  of  tho 
medium,  p«r&isted  for  eome  time  after  the  removal  of  the  medium, 
■od  In  one  sucb  case  aspeared  to  obey  the  liiwe  of  the  after- imaee. 
Tbe  impoTtane&  of  eucn  phenomena  upon  the  qoeatlon  &»  to  tn« 
nUne  of  the  cortrHl  component  in  tbe  atter-lmage  iH  ohv!on». 
P  No  fcrsce  was  obBerved  of  telepa.thlc  or  other  supposed  super- 
normal agency.  There  seemed  to  be  no  reason  for  regarding  the 
phantasms  of'the  gliuiiii  as  xny  thiiig  othi^r  than  HltiHlonM  of  the 
ordinary  types  depending  upon  the  glnfis  as  n  poiat  dr  rfpfrr.  Their 
chief  speoiiffttive  importance,  apart  from  the  light  whicn  they  may 
glbrow  upun  tlie  after-Image,  liee  In  the  fact  that  they  present  to  ua 
roccsscs  of  nssoulatlou  by  similarity  in  concrete,  eomublo  form, 
~  '^ in  their  possible  relntion  to  snb-conecion«  "automatic"  pro- 
WbUe  the  phaittasms  aa  suoh  oAnnot  be  regarded  ■•  de- 
tUiig  tho  exldtcnce  o(  such  prooesecs,  it  is  pronable  that,  if 
S^ooD«doua  automatism  exittts,  ittt  produeU  may  be  traceable  in 
tbe  pbaDtasmsottheglaas.  Itispo^sibleaUo  that  some  speolfloTeln- 
lion  exlsu  between  tho  hypnotic  consciousness  and  the  phnnlusm 
of  the  Klaus,  Dr.  Nt-wbol'd  found  ihnt  imo^^es  unrecoKiiiitt^l  by  the 
waldDC  conscIouHDesB  wore  Homctime»  recollected  by  the  patient 
wiit^n  n>-pnotfzed,  and,  vice  versa,  experiments  l»y  Sir.  F.  W.  H. 
Hyen  hnve  nhown  that  a  tale  relaU-d  in  hypnosia  iit  sombtimea  pro- 
■anted  in  tho  glaes  externnlbu  in  dmoiatic  f^rm. 

J16)    Bxp^menfi  on  Ddrmexl  Pain.     By  IIabold  Gnippmo,  Ph.  D., 
m      Colnrobia  College. 

B  By  means  of  an  algoroeber  trannmEttlng  pressure  up  to  15  Idlog. 

■lie    averagre   pain    threshold  was    founu  to  be   for  forty  college 

Htudente,  6JS;  for  thirty-oicht  l&w  studente,  7.9;    for  uiiiuty-cisnt 

vomen,  3.6;  for  fifty  hoys,  twelve  to  fifteen  years  of  ago,  4,8.      Ttjo 

palm  of  the  hand  van  tKo  place  of  stimulation.    The  niost  nenaitlve 

taof  the  body  tin^  thOM' where  the  slcin  is  not  separated  from 

I  bone  by  mu(;cular  and  other  tissues. 

In  eighty  cxperimentH  on  two  observer*  tho  area  was   variable, 

i  uf  10  mm.,  30  timi.,  !«0  mm.  and   270   mm.    being   given.      The 

pomJing  average  values  of  the  pain  threshold  wer<t  14  ktlug., 

ig.,  4,4  hllog.  and  «.fl   Irilog.     Thus  the  pain   threshold  in- 

»  with  tb^  are.i  of  ntimiilation,  but  much  more  slowly  than 

BCt  proportion. 

Th«  time  ill  which  dermal  etimoll  of  different  iDtensiUcB  cauM 

Jn  was  fonnd  by  noting;  the  time  thnt  elapsed  before  the  appear- 

loe  of  pain  after  welgtits  hiul  b^K^n  pl.tcnd  in  n  bnlnnce  pan  in  such 

>•  way  as  Vt  press  upon  the  hand.    The  averages  In  seconds,   baaed 

upon  eighty  experlment<«  on  two  obser\'ers,  are  OS  follows;  For  100 

j[.,  iao  *--cn.:  for  200  g.,  SB  sees.;   for  300  g  ,  10  seca. ;    for  aOO  g-,  4  fl 

Lmcs.    Thus  the  time,  ss  well  Bathe  area  and   Intenidty  of  stlmula- 

fUon,  are  factors  In  dermal  pain.    There  in,  moreover,  an  Intonslva 

limit  below  which  prcMwre  ntimuU  nrv«r  cnuee  psln.       Above  this 

Umil  the  eennorir'  rllcct  of  Ibo  time  scorns  to  be  In  direct  proportion 

[to  tbat  of  intensity. 

Tfaa  pain  threshold  for  fatting  weight*  wa4  foand  to  depend  as 
■oeli  upon  the  height  na  tho  maM.    At  both  tbo  height  and  uaae 
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»r»  proi>ortional  to  the  ktnetio  energj'  of  thn  morlnc  toaa,  Ite 
stimulufl  tvr  il«rtniil  p4un  in  ioiiinvt  must  bt>  <.<<ii)EldcnMl  tha  wmjj 
ot  tb«  Btnking  object- 

(l«j  Tke  ^'ormal  Night- BUndw-n  c^ the  Fotat,  Bj  CnKurnHB  Ladd 
Franklin,  Baltimoro. 
Koaig-e  uuuounceniem  in  Hay,  18M,of  tbover^olOMCO-inoMvDM 
of  the  curve  tihawing  the  diatlibation  of  brtgfhtness  aioDg  Um 
•[teotrura  for  (t)  I  lid  totally  color-blind,  and  (2'i  the  normal  ^e  In 
ft  faint  tixht.  with  the  curve  of  relalive    abwjn>tion  of  diffenst 

fiortlona  of  the  BpoDtrum  by  tbe  iiiaaol  purple  (and  the  obviooa  la- 
raenne  themfrooi  that  tbe  vision  of  tbe  totally  color-blind aiidtbAt 
of  the  Donaal  «ve  in  a  faiat  Ux^it  ^*^  conditioned  by  tbe  j>re«enee  o< 
the  viBoal  purplo  in  tbentiiUL}  made  neeewary  aome  aaavmpttoB 
to  tali«  account  ot  the  fact  that  no  visunl  purple  hna  hitherto  dmb 
found  in  the  fovea.  Two  aasumptloos  were  possible,— either  thit 
the  oooea  (and  beooe  tbe  fovea)  do  oontain  vtaual  pnrple.  bat  ot 
micb  an  extremely  deoomposablfl  character  that  it  ciui  never  be 
delected  objectively,  or  that  the  eye  of  tbe  totally  colar-bliw! 
peraon,  and  tbe  normal  eyn  tn  a  faint  light,  are  actually  blind  In  tbe 
fovea.  Am  I  had  uJreauy  made  tb«  prediction  that  tutat  color- 
blindnCM  consifita  of  A  defective  development  of  tbe  cooes  of  Uie 
T«tiuAiZUc-h./.  ngeJi.  u.  Bt]f«.<ierSinn(^organf,B<i.  IV,  1992)  and 
ftlRo  that  the  adaptation  vhich  renders  viaion  poislble  after  twenty 
RiinutCH  In  a  fuiiit  liuhl  is  conditioned  by  the  i^rowth  of  tbe  viMtl 
purple  (Mind,  N.  S.  III.  p.  lOSi— both  pn-dlctlOTui  being  naturally 
BDCgeated  by  my  theory  of  light  Henaation.  I  was  most  aiudoiu  to 
pot  the  liitUT  aiwumpUon  tu  tlie  teat,  I  therefore  Qndertook  to 
determine,  in  the  dark  room  of  Prof.  Konlg's  laboiBtory,  the 
tbreahold  for  lltrbt  eenaatlon  for  different  parte  of  the  rettna  and 
for  Afferent  kindv  of  monochromatic  Ugbt  (the  full  rvstulta  of  tbii 
InveetdgaUon  will  appear  later),  tbe  bliodoeM  or  the  fovea  for 
faint  light  did  not  at  once  reveal  itself;  the  act  of  nxation  meaos 
holding  the  eye  »o  that  an  Image  falls  an  the  part  ot  the  retlui  b«st 
adapted  for  eeelng  it,  and  hence  It  would  Involve  keeping  tbe  In- 
ageottt  qf  tbe  foveain  a  faint  lifrbt,  if  the  fovea  trore  really  bBad 
lo  a  faint  llfcbt.  But  after  tbe  total  disappearance  of  the  sinall 
bright  object  looked  at  bad  several  tlraee  occurred  by  accident  It 
became  puMiblu  to  execute  the  motion  of  the  eye  oeceaoaiy  to 
secnre  it  at  pleaeure.  lb  vae  then  found  Ibat  the  nmplo  device  of 
preaenltug  a  group  ot  small  brigbt  objeote  to  the  eye  of  tbe  ob- 
server was  eniHclent  to  demoneirate  the  "normal  night -blindtiMi 
of  the  fovea  "  (oa  it  may  bruit  be  called),  witboot  any  difflcaliy— 
one  or  the  other  ut  th<<m  it)  8iir«)  to  fall  into  the  dark  hole  of  tbs 
fovea  by  accident.  It  was  only  by  means  ot  this  arran^ment  of  s 
numberofHmiill  bright  Ki>otjt  that  tbe  total  bllndneas  In  the  fovet 
of  llie  totally  oo)or-l>lind  boy  could  Ixj  d^^tected — lie  bail,  of  conrM, 
lourncd  not  to  use  his  fovea  in  flxntiun.  Prof.  KOnig  then  proceeded 
to  dcmonntrate  the  total  blindness  In  the  fovea  ot  the  normal  eft 
to  bluo  light  of  wavv-lcuglii  about  ^  470.'  [Theee  experirnvnte  upes 
the  normal  eye  were  exhibiK'd  nt  Princeton.]  It  waa  shown  tbst 
Kfinig's  proof  that  the  pigment  tipitht'liiiin  is  the  only  layer  of  the 
retina  which  Is  affected  by  red,  yellow  and  green  light  is  not  whollf 
oonctuHlvi^.  Th(4  inti^rprt^tation'of  the  new  facts,  and  their  beajiaK 
upon  the  several  thuoriVH  ot  light -senaaUon  were  discuased.  [This 
paper  will  appear  intuU  Intbei^hoiogfcal  Jbricvr  for  Blarcfa,  UM.) 


•Prat.  T.  KrlM  Is 
eaUbUiih  lh»  blBS-UlDdnoa* ot  fh*  fov**  <ilrrirAi« 6*r  AMmq 
aw /nttawy,  tX,  S.  a.  SI).    Huts  set  jsilutdsaMssMUUseilUMsas, 
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17)     The  Muscular  Sen*e  and  iC>  Location  in  (Ac  Brain  CorUx.    B7 
Prof.  M.  Allkn  Stabb. 

[TliU  paper  waa  presentfid  In  the  abaonco  of  Prof.  Starr.    It  muy 
I'b*  fouuu  In  lull  la  Che  Dumber  of  Ibe  histological  itom«w  for  Jan> 
1896.] 

FOB)     P»vcholoffy  in  the  VhiwTBUg  qft^jronto.    By  Paor.  J.  O.  EUICB, 
Univenity  of  Toronto, 

■     la  ttie  University  of  Toronto,  we  beffln  the  work  lo  psycboloEy, 

|«tc.,  in  th«  Sophomore  year.    Up  to  thai  time  (lie  stiidenla  are  «a- 

;»d  in  lAn^ngo  Htudies,  Mathemiktics,  lOri^li^h  UiBtory^  Ohemi«- 

»,  Biolog)-,  etc.  After  the  Sophnmore  yvar,  Iht-y  still  continue  some 

^fthJii  UnKuap*  study  ns  aupplpmentnl  to  the  philosophloal  courBe. 

latUTi^litiginnuigwitli  Psychology ^  Logic  nnd  Tlieory  of  Knowl- 

^B  in  ttio  Bpconii  year;  Psychology,   Logic,  TVieory   of  Kthicn, 

HL«tor>-  of  Ethics  and  History  of  Philosophy  in  thethlra  year)  beeps 
exieiiiliiiK  until  ill  the  faurth  yenr  those  who  have  selected  chia 
OQtirse  g-ive  nil  their  time  to  Ihv  subjectaof  the  couriie  nilhout  any 
■applemontal  work,  taking  in  the  fourth  raar,  Psychology,  Ethics, 
Hntory  of  PUilonophy,  Special  Reading  in  the  oneiual  of  various 
[■■Iwliona  from  thu  whole  neriod  of  modem  phiTouvphy,  giving 
fspMiaJ  attention  to  Kant  and  Lotze. 

In  Bxp)eriin«nt&J   Psyoholoey:  Second  year,  aeoond  pari  of  the 

l]foiir  :   DemonstrationH  trom  tiie  director,  expianationti  of  mcthoda 

uod  practico.    In  thu  third  year  dnrin^i  thu   whole  vrat,  th«  claaa 

IdlTlaed  into  groups,  is   under  the  charge  of  the  direi?tor  in  the 

[liboraCory.    In  the  fourth  year,  they  are   Hupposed  to  be  ahle  to 

I  VndcutAlce  experiments  of  an  iiiilependt^iit  chornvter.     Some  uf  iho 

'  eaqoirics  stArted  in  the  fourth  year  are  continued  in  post-gruduate 

rork.   In  the  preaent  fourth  year,  there  are  sixteen  honor  Hbudente, 

ooaduoting  tour  sets  of  experiments,   that  ii*  in    four  jfroupa  with 

four  in  CAch  group  :    I.  On  Timc-rcactionit  (mechanicftl  rogiatrm- 

tion  instead  of  the  chronoscopo)-    II.   Diacritnlnation  of  Oeonta- 

[Moal  Flfrurea  and   Letters  in  the   Field  of  Indinvt    Viaton.     III. 

'  DlscriBilnaUon  of  (^otor-8aturaLlon.    IV.    DEiit^i  ml  nation  and  Ro- 

production  of  Rhythnii'i- Itili'rvals.     In  twst'grud uate  study,  there 

are  t^vo  enquiries  being  continued  from  laeit  year:     I.  Estimation  of 

Surface-Magnitude.    II.  On  Cert:un  Opticitl  IllitHiouK.     The  dlreo-- 

tOT  of  laboratory.  Dr.    August  Kirschmnnn,   has  in  the  pre«s  a 

ncemly  Sniabed  investigBtlon  upon  the  nature  of  the  perception 

of  metallic  lualrc    (This  account  wav  presented  Ln  the  absenoQ  of 

Ptol.  Uuute.J 
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BT  C  P.  BOMt,  n.  D.' 

Tk£  hnnttf  of  OofT-n^trUon  of  the  Brain.  The  1 
fore  the  Bayi  Collece  ot  rh^f IcUiu  of  Kdio] 
TuKE;pp. ««,  »Piga.  M 

"To  npproacb  the  treatment  of  the  Initoltlaa 
P*f<-hnloj;jr  I*  twp«lM«;  we  b»T<^  ^nlnM  notblaff ' 
Uw  pHKl.  umI  v*n  l>o|w  lor  owhlng  lii  itw  ft 
notblDg  tweo  gilned,  bat  gie«c  bana  hu  Imtb  do: 
Jacc  o<  the  csQM  lod  u««iinesc  of  louitilty  bu  be 
rloui  mUi^acflpdooa  which  It  mate  Uke  k  lonf  I 
thouKh  ih«fe  TTOrd*  H|i)>rur  lair  in  chr  book,  thej 
ftDlh'T'i  iTcetment  of  ihr  aubjrct.  The  onljr  bo|l 
iDeaoitr  troDi  th«  eliie  of  ttoAUxDy  uid  phraiolc 
ceroid 'U  prlonartl^  th«  brain.  Chapter  I  li  tberal 
■criptlon  of  a  cerebral  osaTOlotlon,  tnd  here  wc 
reiHlu  ortbeGoTgl>r.aJaliBettaO(Ii>  utJIEzed  to  thi 
only  nervniia  dravtarc*  bat  the  mvmbntnn  ikSfl  tl 
Um  blood  and  lympb  luechaoboti  are  c-l^irljr  broi 
dent  phrRlcUn  lormfl  mectal  plctam  of  tho  coDid 
U  rallrd  ui>on  to  treat.  Tliene  for  th«  brain  apeck 
■nd  a>  true  to  uatnit!  a«  It  ba»  looi;  bc«a  att«mpC« 
Of  dlMHO  Of  kMacy  or  heart— m  perfect  ai  oar  kl 
atomjr  and  hiotolofry  cad  give. 

Chapt<>r  If  follow*  lo|{lcal)y  vHth  the  reveot  ad' 
edge  of  hntln  or  nerve  phyalolofty.  It  la  tn  this 
find*.  ■■c'liiiB^'i  ot  impndatlOB  of  the  Apparalna." 
linn  i«  firit  il1i>i,-ii5tM  both  u  to  qnantlty  and  ( 
blood  and  1> mpti.  Here  Voeto's  work  oatarally  ( 
In  coanectinn  with  the  brperterola  during  mental 
that  ot  othcn  the  anaemta  of  sleep.  These  facta 
furthor  dlBCOverlp^  ot  Mofiio  that  bralu  work  ynt 
blood  rroin  a  fAtl^niyl  »niiDAt  1*  trfti)*fu«M  Into  qj 
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th«  ncuroloKlcal  laboratory  of  dark  TTiilverAicy.  WliUn  fiillKti'e  Is  witlila 
phj^ioloeloiil  ISiii!t!>.  alth»ui[h  fxl.rrtiK!.  a  coiupnratlTcly  rnpid  recorery 
■D»T  ovcur.  Undrr  thi«  li^iul  [>r.  Jlittty  Tukc  tukc^  oochkIou  to  ivaitrkt 
ftAci  <v!thOnt  riotibt  truly,  tlini  th«  tntiene  In  llodec's  cxp<?rlinentii,  la 
which  the  t»rri>L>u  of  Ave  houro  ntlmulntlon  rorjiilred  twoncy-four  hourt 
eomplcte  re*t.  had  ovor«tepp<>cl  the  uormnl.  Po«ilbly  for  the  f;ani(llon 
oelU  of  R  cat  thl«  U  true.  Still  even  more  proiiotmoed  evl(i*'i!i.'ei'  i>(  oell- 
tetlsne  cau  tif  ilpriiaiiHt ratril  in  hint*  »n(l  hoiiryli*^.  wL  nlifUc,  hikI  tht^ta 
pronnhly  do  ittttrxirH-diht'norniwI.  Recovery  Id  tiwuc  aiilinnts  undoubt- 
edly lakni  plKcc  much  more  ritpldiy. 

Th<- itn-a  Af  ihp  cort^ix  found  to  present  ch&0|t;ea  slmtlar  to  tho«tt 
pointed  out  In  fAtlK;uei1  n«rvecelU,  U  ({euerally  ooufliied  to  the  oeulr&l 
ri'icloD,  Hiid  the  iHrj^M  pyrnmldf  are  llr«t  to  >haw  a  ohanf^e  from  the  iior< 
mil.  CoLittecU'd  with  thii  hypi-nnmla  which  ■oooni|iiini««  i^xuro'tvo 
futlifiii!  wtf  find  ov«r  iJiln  until  Ih-M  |iU  ii^It'iniil^ui'.  IhU'krimil  and  milky, 
Ktid  the  ra<'4.'hionlgii)  villi  uften  hypt-rtrophk-d'  Conirary  to  tho  oplo- 
Idd  of  nwnv  od  the  suhj  ■cl.  Batty  Tuke  docs  not  believe  that  any  other 
dhcaac.  or  the  dU'-aac  of  auy  oihnr  or(;:iU  caii  not  directly  as  the  caoM 
ot  pcrmnoent  Insaul^y.  Even  their  ludlrcct  iuflueace  la  worry,  patp* 
loi' ot  iiir«p,  Ate.,  be'would  limit  more  ncrictly  than  l«  unually  done, 
and  iTltt^«  hi  »up|i>nrt.  'if  hU  vifw  that  rnituy  uf  tho  moM  painful  and  dla- 
tr*fg»!TH(di=<iK"i'.i.  i-HlcnIiiB,  llijt.ula.  reetnl  or  uterlue  t-ancer.  Ptritlure, 
«!«.'. .  are  not  npeclHtly  Inliuluul  to  hrnin  health.  ll»tweeD  extreme  cod- 
dlrtoni  of  fHt1|cuo  proitntlon  aad  liisanlty  It  In  often  hard  to  dhtlnguUh, 
sohani,  in  fact.  LhiiL  It  In  trcfiueiidv  Hnlil  10  hrr  Impi)iu>ib1e,  that  aiinitT 
Ami  laiaiilty  xhnd'- into  uuv  another  by  IrspiirL-uptiblo  Krudntloris.  Ho 
trv  Rind  to  h<ive  »tiitcd  bv  no  high  an  authority  that  ''between  the  two" 
(itAnnal  and  Intam?  voinHlTona),  "there  1b  «  distinct  line  of  dnnaarcjtttnn. 
Thlfl  he  flalf  in  the  Indlvlduurs  reaction  topilernal  clreuraitanoei.  Aa 
aoinn  as  exinrruLl  irnprfXoioiii  ne^iii  in  liim*  Ih4'lriiillii«nci>  In  ri<^t4^rmlnlDg 
Jo<lKi*m<Til.<,  tiorijiil  wrar  huN  hwii  "XO'i'dud  and  the  mvchanlitm  of  WB- 
tstion  or  H'foi'l.iMon  hai  become  seriously  Impaired.'* 

'Vhc  moft  hopc^lul  port  of  the  book  \*  the  line  of  treatmeaC  laid  down 
forcM^iM  of  over-exerilnti'lLiHaiilty.  For<!lii;n  travel,  ohabKe  of  dueuot 
ctv-t  aoofieu  recommvndpd  are  aa  vliarly  coolrn-lDdicated  MmouDtabl- 
tllmblnc  would  be  In  pni'umoiiln.  Not  change  of  gtlmuU  bat  cettallon 
of  all  •llmtilk  I'  dr-mnncti-d.  i:i>at,  m't  In  bed,  ahonld  be  Inaliitod  nnon. 
Tti"  palleni  shoulil  Ix'  eiiri'luily  aci-luded.  Poaatblf  the  othpr  nn'moers 
Of  thv  faiullv  niav  be  required  to  h'ave  the  hoow.  SiMp  must  be  pro- 
moiM)  by  all  natunil  tneihrxj^,  hyEleiikr,  ilietxry  and  by  raasnaiie.  With 
Dr.  Oowlr^H,  Ilir  author  Iii^IhIa  that  iti  cnTiiilrlinix  ot  tho  brnlii  Hiiflerlni; 
from  iiv«r-»tr«ln  druij^  art)  Uta  npt  to  do  harm  atid  delay  recovery.  Th«;y 
ahoilld  b<'  u«cd  odly  »•  a  In^t  rvsurt,  In  aay  case.  Id  livpnotUm,  Hatty 
Tuke  haa  no  faith.  Tri'iirmfnf.  for  from  three  to  olx  week*  ar*  nec*>8- 
■ary  to  prodaoe  eonviit •'«(.■'■  nee  ami  one  to  three  monthi  thereafter  for 
cofiiplt-K>  fi-overy.  It  l«  during  [ftl<  jutIoiI  that  n-ereallou  and  chaiifts 
may  prnvn  I)f[ieilclji1.  I'd  mukit  the  iiiKhiid  iif  treatmt^nt  avallabltt  for 
th"  p«i'>r<Tcla»«e' e«-h  I'lry  tio'pltal  should  have  a  waid  set  apart  for 
■ueti  QiiiKA.  Patli-nt*  should  be  admitted  on  a  phynlclan'a  rerommrndit- 
linn.  and  a  few  weokN  care  at  the  rlifht  tlnio  iiiiKht  lit  uo  amall  Dumber 
e'  cH*^-<  restore  n  man  t'l  his  vvork  Had»aveth«ltaCetbeexp«Useot  yean 
Maaplam  Ireativat.  No  od«  cud  huTo  r«ad  Dr.CotvlM' bookooXeuraft- 
th<tiil>«  without  bi-tiiK  linpri>««i«d  bv  Ihp  gonerally  hopeful  converj^<-nos 
of  vi'-w  that  it  in  (iiiu*ililc  tn  prnvimt  the  d^-velJipmetit  of  Insanity,  If 
ll«rv(^fatti^lI'  U  reimenUeil  and  Ireiled  hefitre  It  lo  too  laie. 

Tnere  in  biu  one  ihlnit  inure  to  he  ilealreil  atid  Chat  U  that  we  gain  and 
nttnnallr  apply  to  lilt- i-ondiK't  iifd'illy  life  a  Hulflckni  knowlrdice   ot 
brain  phylol'irv  Lo  eiwnl  rvi-n  again-^l.  no  ttminint.ofDV^'r-cxt^riion  vrhloh 
Play  Dot  bo  wholly  rcuuvvrcd  from  by  Che  steep  ol  a  single  uigbt. 
10 
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S(ne  nrnt  TTtforie  eber  die   ffnofhen  Hniifer  NrTVtutmRjtKtiUm,  tmbtm^ 
drrf  dfT  Xritritt*  and  der  Tibe:  L.  BtiiKGBB.  Lelpxl^,  ISM.  pp.  in. 

ThU  pA|>«r  Is  on«  of  aseriraot  cIIdIimI  lecturci  and  codhIu*  Met} 
otcltntious  of  clLalvKl  points  taluii  Irom  th«  dally  ez|>erieaca  ot  tile 
autUor  'hiririf-  th«  Ia«t  tbre«  years,  lu  malo  lnter«!il  Is  to  b«  toaai  Ib 
it«  |(«oera1  fti;r4viii«nt,  alihaugh  ooTerlnj;  a  muoh  u-ldcr  flrkl  of  aerrau 
dtwuei,  with  tlie  »n«ral  trt'ciclor  BttllyTukit'tarifuriiPut.  Ail  nerVMi 
rtlMannn  must  be  mened  to  fuovtloDal  THtti«r  ihui  Lo  ■tmctanU  canw*. 
Ttwj  can  all  be  «x(ilHlDed  t>\  EiUufror  u|kid  the  tbeor;  Ukac  antritlaotl 
ra^neratl'iii  lailn  to  iiiiial  the  dr-M ruction  of  Aub«cai>c«  occurring  Intb* 
coarse  of  functional  »k-iivU)i.  Onn  ami  ttie  uai«  excllloc  caiue  ana- 
mis,  syphilis,  cl.  al.  wi;i  that  prixluct:  dlvoMo  in  tlut  p*rt  o(  ibt  Mr- 
rom  •jstem  wbloh  1«  tni>*t  »«vl^^cl7  taxed  by  the  vorkof  tbelwUrldoal. 
In  officer*,  nllrcMd  emplofe«4  and  fon>ecers  wb  bav«  tab«a  of  the  lower 
«xtr*iuIlleH;  while  from  the  same  general  physical  (Miodlllon  we  Sod 
cttevH  of  pniicr««slv«  paralysis  cropptng  out  tu  tbote  who  ara  aogi|{BdlB 
men  la  I  work. 

Untertvfliunffr It  Afirr  dfn  frinrrrn  Bon   il^t  eenlmhn   waif   prrtphfrUehn 
yfnKnftftemr.     O'amillo  tiOLOi.    TtniisUtM  rmia  the   fullan  by 
Dr.  K.  Tousch«r.    OusUv  Flsdicr,  Jobs,  lt$tM.    Quarto  37a  pp.  * 
quarto  platfla. 
Ao  opocb  In  tbe  koowlcdxe  ot  the  nerrniu  syiitein  in*  marked  by  Ihf 
Rppwnow  In  1880  of  Ooljfl'a  book,  'Slndll  lulls   Una  Anatorala  d«ll 
OreanlOratralldel  !^t«l«<na  Nrrvo«o."    The   ItalUn   odlltoa  has  lone 
be«n  esha^oated,  asnomeof  iii4  tiiivuocctsloololciiiiw  who  have  bad  orden 
for  the  book  placed  tor  tear  or  Are  ynrs.    Thp  iir^^ent  fluA  odltlos  of 
Fiicher's  will  Ihiio  fill  a  long  ft'll  ueed.     In  It  we  hare  Golj^E's  most  ln> 
portant  comiiiuuiratloiis  bt*tw«i!<D  1971  and  iSS\t.    llii  flgurefl  and  if 
acriptloim  of  nerve  cpIIb  with  their  pn)OCaBe<,protoplasinlvamltWfT0«i. 
ha  VI-  hr^-oiiie  no  famllbr  that  they  nopd  BO  explanation.  Rut  slocr  Gollt 
flfKt  DiiUiutid  lit't  iriaiu  ptxltiitiis  u  iinmber  of  queHtluus  hare  come  to  M 
of  imtaciiee  iiii|u>rtaii(.'c  to  nvun>tof[i!tis  and  wi-  nnlurnll}^   lura   10  tblt 
latMt  Mitlon  of  hi*  works  to  tltid   hi*  prcMnt  potition   clearly  ataUd. 
P«8ait>1y  firnL  rOfDca  the  qtipatlon  ;  What  U  the  function  of  ncrroos  and 
prutopla«uik'  processeaF    t'Ong  before  Solgl's  n-nrk  and   thn   discor^rr 
of  bis  atalolntc  melbod.  hUtoloKt^ts  had  reeaftolipd  a  ditferonoe  belwera 
the  processes  which  nriae  from  the  body  ota  nerve  cell;  but  the  metbodt 
of  Di-Iters,  Gerlacli  arid  otlirrs  failed  to  demonstrate  thcw  to  anT  rmt 
Imifth,     Mori^ovrr  M.  Schultxe  dcmoonlrattd  wHli   sppareoc    oieanMi 
thrtt  thft  structiim  of  both  axi*-cyliiider  and  protoplasmic  processes  i« 
alike  In  po«Bessln|E  ulllmato  nerre  flhrils,  and  that  these  flbrtls  Msy 
etiKTacell  by  one  prooeasand  pa^s  oot  bTHOoiherwitboataof  braocb- 
lni{  or  hreakot  coDtlDuUy  Id  tbe  cell.    The  ver;^  natural   aappoaldiHi 
then  arow!  that  the  cells  were  connected  by  their  protaplaamlc  pro 
oeftses,  (litndrnn!!,  with  urin  nn<ith<-i  and  i-llber  rei^lved    aonaot?    Impnt' 
sloiiit  or  dUcIiiirgrd  iiioior  irnpiitHes  thnmeh  their  neutonit.  which  weic 
tlieo  aupposod  to  be  aobraachcd.    A  rcfiex  arc  misht  thuaconalstoEibt 
foUowlDJi  part« :     Pint,  a  sensory  »<-ijron,  «nt«rlnjE  tbe  oord  tbroqct 
the  dorsal  root  and  paaalni;  to  lu  sensory  cell :  second,  tbe  dendioai  of 
Uili  cell  coaneetlai;  with  those  of  a  motor  cell;  and  third,  a  n«arDew»- 
alugfrota  a  motor  onll  to  a  muscle.  Ooljclfticceedediiitolion-infroiittOMe 
proceaaea  much  fnrthi^r  than  former  hiatoloclsts,  lo  what  woold  seem  lo 
DS  their  tikimntv  (ermlnntlons,  and  In  no  ease  did  iliey  uoltc   with  lb* 
dfiodrons  of  other  celli!.    They  did,  bower er,  show  a  emeral  teodcocT 
corrow  out  towards  th<-  )>lood  ves*rls  andclirt  oi'lls  in  the  uvlKhborboM 
and  this  fact  led  Oolei  to  advance  the  theory  that  dondrons  are  cIom'T 
oODiMcted  with  tbe  nutrition  of  the  nerve  cell.  7%la  position  GolgiflDw 
DO  reason  to  modify,    'llie  evidence  which  baa  been   brought  to  beir 
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npon  tlilB  point  ch)rflyl>7  Cnjal  and  Vnii  G«liachCen  ia,  aonjrdtnz  to 
Goigi'i.  view,  purely  theoretical  and  la  doI  derived  (roni  any  new  iscta 
dl«cover«d  by  tti<^iu  lu  nerve  liUtoIoxy-  The  answer  to  chli  queittlou  U 
to  be  lotinil  wlirn;  llie  rnulrr  i^  tna*C  likely  Vn  ln<ik  for  it,  vlx.,  In  the 
Imst  clinptcT  nnd  upon  ulmovt  the  lB»t  I'ukp  of  tlio  book.  This  chapter  ia 
eotUled,  "Upoa  the  orlfclQ  of  th«  fourth  crauial  nerve  aad  a  zco«ral 

3aeMk>n  of  cdliilnr  ph_v«loIoity  which  ia  connected  with  It,"  The  par- 
ODlar  point  here  la  that  the  c«lla  whli-'h  gWe  orlglu  to  Che  fourth  aervfl 
bave  a  •Inele  neuron  and  no  dendrons  whatever.  H  on  ('ujal'ii  hypothe- 
I  tin,  thai  the  dt^ntiroMii  are  the  orifan*  of  th«  umv«^  caIU  hy  \¥hU'h  im- 
fmlNN*  ikri;  rcci. )  vn)  niu)  that  thu  nt^uroii  fiiriilnhus  thn  path  for  th«  dl»- 
cbarge  of  the  Bvrtr  impulse,  hovr  do  ocIIb  like  thcec  hnvloK  no  truce  ot 
deodroos,  receive  stimuli?  In  order  to  brlot;  the  cella  of  the  epltial 
KauKlIa  liit'>  hia  system,  Cnjal  ha«  tieeu  oblljc^il  to  suppose  that  the 
Dmron  to  the  skin  lain  reality  to  bo  considered  a  deudroa.  ThU^  BC- 
conllni;  toColgl,  U  aerlously  Vtralnlng  fact*  CO  make  ihetn  ugttt  with 
tlwory. 

The  eecond  iTDporCniit  qu«ttioii  upon  which  we  declr«  to  have  Oolj^'i 
present  oplalon  touehra  the  relation  of  ncrvo  celta  to  one  another.  Do 
their  pHK-eastia  aotiially  unlr.e  or  do  they  oierely  come  Into  contaclt 
OolKi  repll«a  to  tlUaquealloo  with  au  eutlro  chupt<;r  dtwcribluK  '"i*be 
diffuae  Dervous  Dctnork  of  the  vpotrn)  orKoni!  vt  tlie  Dcrvoaa  ayitcm 
and  itf>  phy>lolOi;i(!itl  lllJj^l1ft(^anl^o."  In  tilD  fArmrir  book  hcinclvflnoce  the 
view  that  the  briiiuhci  of  (he  rmuronn  tialt(i  to  form  n  close-m^ehed  net- 
work throughout  the  entire  central  gray  matter.  The  ipvat  complexity 
of  thU  atructure  madedlQlcalt  the  detnODalrstlon  of  actual  union  ot 
prucwaae^  Iron)  dllt'ereuc  i^ella;  but  Golgl  now  claiiiiit  tn  have  mailo 
prepantlouis  which  l<-uvc  no  mom  for  doubt.  T\u3  contact  tbvory  haa 
beno  ao  ably  advociitetl  ot  Into  hv  Karuon  y  Cajal,  Kiilliker,  Van  Geh- 
ocfatco  and  others  that  thia  word  from  Qi^IkI  Lh  iui>at  opportune.  Gotgl 
Alto  ItiaUtH  more  atroQKly  ■'ban  i^ver.  If  thACU  poAalble,  upon  thA  c^har- 
ACKrIttie  difrt'r<Mioe  (ictwWu  neuron*  iind  dendronji,  and  to  the  ohjwtion 
of  Ob«rsiein(!r,  UihL  th*<  (inlgl  itK-ibnd  duf^  tint  vnahk^  u^  to  dlxtlDKulah 
wItt)  certainty  between  thcfee  two  klnda  of  proceaaea.  Golgl  repllea  that 
(hi*  only  provea  that  Oberat«loer  baa  never  beeu  able  to  obtahi  gooA 
preps  rathtna. 

The  bi-nrliii;  of  Gniei'fl  vlt.w  on  Ula  ronuftptlon  ot  oPnihral  loi^nllxatloo 
may  be  feathered  from  the  t^mjdiiisiH  which  he  placu»  upon  the  fact  that 
we  have  abaolotely  no  'nhdivinlon  of  the  eerebml  cortex  correcpoodine 
to  the  ao-called  "centTO'"  "f  th«  localmtion  school.  No  nnatotnleal  dlvl- 
riona  PTlat,  and  In  hlsloJogleal  character  the  entire  cortex  U  ot  eaaeii- 
Clally  the  name  structure.  lu  thta  there  U  no  denial  of  a  certain  lingne 
of  localization,  ftneionii,  not  Kbarpl.v  dt-rinfil,  Into  whtcha  nerve  vntera 
directly  or  from  which  it  moat  Inimrdliitely  nprinKn,  are  nnturaliy  more 
dUtlnCtly  concerned  with  ita  npccinl  function.  But  the  preaenco  of  a 
ditniae  nervous  felt-work  including  the  vnlire  centra]  (jrav  matter  moat 
lend  to  brinjit  us  back  lo^anl  something  like  the  old  jiusllidu  of  Flon- 
reufl,  vlx.,  that  the  nutlre  brain,  being  a  unit  la  atructnrc,  la  alao  a  unit 
Id  fuoclloQ. 

Ctbtrein  newt Sinthf{tunfiiprine<pd'tr  Orcthirnohrrflaeh*.     P-FLBOnstO. 
I         Neurol ofcl«ch«fl  Centralblntt,  XIII,  p.  674,  LeipslK,  I8S4. 

The  new  division  of  the  cerebral  surfacea  euj^ge^ted  by  Professor 
F)eehi>lg  la  the  natural  reanlt  of  hia  lont;  and  eminently  aaeeeiatul 
■Uidlea  upon  fiber  tyateiiia  lu  the  brain  and  the  order  of  their  develop- 
tnitnt  In  the  child  nnd  human  oinbryn.  Ry  these  fllirr-^yatem.-!  IhP  cere- 
bral hemispheres  nmy  be  divided  into  two  uriiDd  divislonj",  Theflrat  In- 
cludeii  tliosH  areas  wlilch  n'tclvc.  or  rIvo  nrlein  to  sensory  or  motor 
flbcra  (the  leatioryaiid  tDoCorarea90(thelocall£atlonatietB)beslde9afew 
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MMctatton  fltiK*.  TlM  Mcond  icraat  dlvUton  ot  the  br»)o  hmt  no  dlract 
COniuctlOB  wtuuerer  wfih  the  oorona  ladbita,  but  coDtKios  ontjr  *^ 
■octotfam  flbrf's.  For  *ttkr  o(  bmvltr  Flcctula:  dttiigiMies  the  Om  elUB 
of  U«MM  M:iiM>r^c«Dtraa,  '-SlnacBOvatrcD,"  Kiid  toejr  ladude tb« opdo 
UM  wouad  tbe  CAlewlM  flMsrc,  tho  •nditoij  ur*  la  the  potccrtor  fu% 
ot  tbe  tr*t  tenporM  oosTOlntlon,  the  oirMtorj  irvii  la   cbe  htppOMS- 

Ji>l  grn>"  otKl  ^'■Bp<^***'lorp^K  <''**■*  ^■■'^'''<'*'  ■erfBC-e  of  th«  freatal 
obf^  ard  lu:  the  itrewl  ccntnl  motor  re^toa  about  tin*   llK«ur«t  ot   Ri^ 
laDdo,  IncladiiiK  Ibr  |>ii«iU>rtor  porttoDf  of  lh«  fronUl  <-<involaUoD«. 

Tbe  lecODdgirat  claM  ot  ircas,  the  MtoclaiUmcrntrcs, -'AHactatloi» 
«ntren."  occapj  the  ttmi  tS£^  tracti.  terra  latoKo't*-  oocaccoauad  lor 
hj  ibe  lot-oltutlonallsU.  These  are  the  anterior  portion  of  the  frooial 
lobe,  the  blaod,  a  larc«  part  of  the  t«inp«r«I  lobe,  aad  a  larcn  resloa  la 
tbe  p<iri(?">~>-<-il>lt*l  lot^.  tncladlns  pr»cun«iu  and  the  |>o<t«riorporti«a 
ot  ibi>  iinrifUl  Uth*.  'Hit  cxunt  of  Uww  anu  e>n  best  m  de- 
lertnlaed  la  the  brain  of  a  thrve-montM  old  child.  At  (his  mfie  alniott 
tlw  <>ntlre  corrona  radtata  U  medalated.  aad  th«»e  Mreatna  of  meditlaCd 
flbrp*  xiintjr  out  to  dttulbutetheinselTet  solely  la  the  aeawir^  ceoirH 
abore  dcKribed.  Scarcely  oae-third  of  the  corlrz  b  thus  supplied  will 
HMdnlaled  aerre  flbres,  aod  the  1«>Y"  assoL-latloD  Hr«Ks  oomprlslac  man 
than  two-ihirda  of  tbe  eatlre  brain  aaffaoeBrt!M-lih«T  entirely  detthoU 
of  Qictulated  SbrM  or  ronUlo  O&ly  afewacaitiTinf;  Dhrp*  whk-h  c««a* 
to  Iheoa,  for  tbe  nost  part,  from  tbe  sansM'T'  cvotr*-s.  It  woald  tba* 
Mam  *t  tU»  atace  of  development  eaeta  seator;  centra  poawaaed  Ita  o«a 
•eaaory  nMotunbiin  dUtloct  from  every  other.  Later,  at  what  age  tt  U 
noi  stated,  pBch  ni>«octaifc>n  centre  develops  uBoctatlon  Abr-n  wUch 
vnlte  it  wtth  two  or  mnrr  scnsorr  C7Dtrc»,  and  ihi-«i>  fllKTs  «r»  aack 
more  aura^rouM  than  flbcr*  of  atsovlaclon  which  oDtlr  ^roforv  with  aea- 
•ory  ceotrw.  Tlw:  s;r«-at«H  di(fer*Qre,  accordioK  to  I'r»I*f*<.r  Flei-l»i(, 
betveeo  the  braio  ot  man  and  that  of  other  artlwaU  l«  fouad  in  tb*eaae> 
noaadeTeloomeal  of  the  aaMiciaiiiiii  vcmmt.  Their  rtrTelopnent*  la 
fact,  detcmlnet  tbe  type  of  brsin  aud  the  form  uf  Uia  tkoll. 

Sfilng  rur  LfAre  von  J*r  ah*tMf*m4«n  DtfrKtrntlon  in  Othim  u<id  BBetf*' 
Mart  «Md  Benttrkumf*n  Ulff  dU  Lnff<litatU>n  und  iU  Leitungti 
dtr  irimpf*  M  dtr  "AlirynHiKfilrjiiie."    Kobekt  Butck.     N< 
oglachea  CentralblaU,  Bd.  Xlll,  p.  466,  5  tl^t. 

Boroe  has  carried  out  a  long  MTlea  ot  eiperlmenta  apon  cat*  to 
temiiBe  first,  the  exact  deacendtai;  (UgencratloDi  i-4»mectpd  nlth 
different  opcralloa^.  and.  noond.  the  totnt*,  or  loci,  of  urtKln  for 
COBTBltiotw  In,  "abeyalh-epllep^-"  The  following  obM^rvHtloDS 
nude:  1.  Eztirpatiou  of  tnotor  areat  of  one  i>lde.  TTiU  U  folloi 
df^neration  otlhecorreipondtRg  pyramid,  no  other  tract  b«li_ 
plicated  In  lh«  Itinst.  3.  Kxtlrpatlon  of  one  hemUphere,  or,  will 
amounts  to  Ibc  same  thing.  heniUeotloa  of  (he  inld-br«hi.  After 
operattoD  degeoeraUon  oci-iirrrd  In  the  dewccodlag  root  of  ihe  dtik 
serve.  Id  the  t»o*t«r1or  lonicltudlnal  bundle,  both  oo  the  ^ame  aide,  and 
Sleynrrt'*  ano  Forel'n  bundlen  of  the  oppot'lf* side.  These dei^enwra' foot 
weroetadied  by  Mnrchr*  method  and  are  made  very  clear  by  a  well  **- 
looted  »«rl<  s  of  drawing*. 

Either  directly  atiwr  the  operation,  or  after  the  animal  hml  recoMfed, 
ahaynth  was  lnJtM^ted  and  a  rocord  wa«  obtained  upon  lite  luyngrtpll 
from  the  exlenaoT  muile*  of  both  fore  leR!.  Avvtm-irlcal  epHeplU«rni 
rninip*  were  found  to  occur.  If  roiitracilonn  had  tiecn  wholly  alMcBt 
from  the  vide  correnpondlog  to  extirpation  of  ihn  motor  areas,  ihb 
wonld  hare  proved  that  thCM  areas  are  the  tele  loci  of  origin  for  (1>* 
vouvulMoDS.  It  was  found,  however,  that  e*;»tTc*  <-x'i»t  In  tbe  bi^Jb)* 
and  cerebeUam  which  an-  citutlileof  orielnarlng  epileptiform  oraiD|»«id 
ttoe  typical  cloale  character.  The  rhythm  li,  however,  macb  slower  (kai 
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1  Ui«  antnlortd  ddc.  HcmUPviloii  of  iho  ccrvlc*!  cord  itopi  411 
ions  npOD  tbe  c^ivnted  Mc,  whiiii  prc>v<-n  tiint  It  Ik  Dot  pooslbla 
inlate  the  cord  Id  this  way.  In  thU  tonaectloo  It  will  be  remem- 
bered tbaltiollz  u'tei  th«  occurrCQce  of  epilepsy  io  iog%  from  which 
tlMMMbniai  hAH  bePD  removed,  &nd  thlB  without  the  use  of  HbKyntb. 
Th*>  nioftt  vtiluitblo  n-nult  o(  Bo}'fe'ii  experliueuU  Ilea  In  demonal ration 
of  the  fact  Ihut  eplla'poy  may  Ih!  [onkwl  tipoii  M  n  ri>uct1on  of  certalu 
ceotreB  Id  Che  brshi  lo  ii  poUon  which  may  pervade  Ihe  who1o  systotn. 
Ita  mnslmal  alTtiut  Ib  produced,  when  the  cerebral  cortex  1b  Intact ;  but 
centn'A  hi  Um  uiciliilln  and  rerebeiluiu  are  fiunicleatly  nenHlllve  to 
be  ■ffei.'tcd.  Many  cuach  uf  eptlepny  lu  uiiiii  ure  duubtkt^  due  to  sltnll&r 
sort*  of  lDt^xkiitl<>nA,  a»d  the  fit<;t  th&t  ihc  couvul^ious  hcgin  Id  e«ntr«i 
of  Irritation,  f.  «.,  tool  of  hlf;h<>«t  *enElrlvenc>jt,  in  further  unpport  tor 
the  e<>ni?n>lly  ncecpli'il  vIcwk.  It  winild  i^eetn  M'RHvnable.  however,  itiat 
treaiiDcnt  ahonld  tiefjlii  with  the  toxic  EubstHneei  In  th«  hlood  rattier 
tbaa  with  «xtlrpiitioEi  ot  seualcive  parts  of  the  brain. 

^  Mternifopleal  Stud]/  of  the  Ntrv*  Ctll  riiiring  Sleetrleal  Stlmvltitlon,  C. 
K.  lloi>c.R-  Jouriml  ot  Morphology,  VoE.  IX,i>p.  44U-4U3,  6  Mgi. 
Buiton.  1S94. 

Chandra  in  Oangltnn  CrMK  from  Birth  Io  Senile  Death;  dtan  and  ffonff- 
Btt.  C.  F.  lioiHiK.  Journalorfhyalolugy,  Vol.  XVII.pp.lSa- 
WS,  Plato  IV.     Oiinbridge.  1884. 

JUtHtrenittUthiiAtrtirhnrl  und  btlm  Tod^  an  Alttnehtniieh' .  C.  P. 
DouoK.    ADalatnischpr  Anx^lKor,  Band  IX,  So.  706-710,  4  Ftf;B> 

Thff  (lr«l  of  llie  above  papers  forme  o  new  I'haptttr  In  tbt>  nflrvfl-ooll- 
fatij^ne-work,  reports  of  which  have  been  Klven  In  thin  Jolknal  Bln<.-e 
IStJ'J.  By  meanfi  of  BpecUlly  devUed  apparatufi  the  Bplnai  or  fiympnthet- 
Ic  ganjc'llon  cells  liikfti  from  the  »nm"'  friiE  were  kept  lor  different 
leuftthB  of  time  in  a  Kcntlc  ttreum  of  salt  rolutli^u  upon  the  atftgra  of 
two  einiilar  tnieroicoi>eg.  L'oiuparahie  cells  were  foaaht  out  Id  MOh 
preparnlloii  and  eleetrlenl  fitlruutHtlon  wm  th«D  applied  to  the  od«  and 
not  to  the  other,  and  drawliiK*',  by  meanji  of  the  camera  lueldu.  as  well 
•g  careful  iiieiiituri'meiilii,  were  iiiade  of  both  prepanillonB  at  i^'Kular  Id- 
tervali.  Thlrty-lljri-e  fxperlineiit"  were  Diade  In  nil  u-ith  the  r»irly  un^ 
form  result  thm  the  nucleus  could  be  veeo  to  mrHdually  shrink  In  llie 
cells  to  which  niliuulnilnn  was  applied.  Thla  decrease  In  elm  majr 
AroouDt  lo  88  much  as  '}9%  In  t^veiity  uituiite<t  but  nev<-r  exceeded  a  loss 
of  76%.  Thecell  ad  n  wliule  did  uut,  shrink  pea'rplil'lv,  but  after  tre«t- 
Idj{  with  osmic  acid  the  atimnlated  cell*  oftiild  he  t^on  to  be  pervaded 
by  IrriignUr  U((lit  npiioed,  n]iri'Minliii({  prHwIilv  the  vHewoles  figured 
■nd  described  in  former  piiper«.  Tbe  grent^'Bt  s^irinhJiRe  «(  the  rinclRua 
otMerved  In  the  control  cells  w.is  I'd''/^.  Experiment  3  contlauml  for  »lz 
dATB,  durlniKthe  whale  ot  whk-h  time  It  was  poaflblc  lo  disitogulsh 
Dnvki,  tiucleoll  and  the  Kraiiulatlnn  of  the  vr.lt-proioplHsm.  Ac- 
tive ehanice*  however.  Id  the  nucleus  ceased  to  be  diHceruuble 
Rfior  tlx  houri.  Uurvos  of  nerve-cell  fntigUT  obtained  by 
plott)n){  the  nhrtnkaffe  of  tinclei  difTvr  snmowhat  from  the  curves 
which  were  formerly  derived  from  cells  while  in  the  body.  la 
the  latter  case  the  nuclei  Rhriink  rapidly  at  flrit,  then  very  slowly, 
or  it^h'^d  a  little,  anil  Itnally  (tfereaned  in  tiixe  quite  rapidly 
aj^ttlti  to  a  coitdiitrin  «(  uppiirenl  complete  fatlKue.  When  the  cell* 
mro  remnved  from  llie  hwly  and  pinood  In  a  non-imtrleii I  KotutloD, 
as  mlichr  bo  expected,  no  auch  Intermediate  recovery  occurs.  Thiia 
OBrree  derived  Irom  n>ea9ureui«>Qte  of  nuclei  durlue  Btliaulatlon  show  e 
■DBOb  mnre  rapid  decline  than  In  ca«e  of  celU  in  contact  with  their  nor- 
Dial  nutritive  iupply  tu  the  bodv.  'ITiey  come.  In  faet,  to  closely  renom- 
ble  tatigkie  curve*  Tor  au  exelted  muale.     With  a  (trenm  of  saline  sola- 
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tSon  coBtlaoftllr  tMlhlnx  il>r  cc1lt.  It  ti  dlffloalt  to  cotxistAn  tlut  tul|tu 
III  thi*  cue  U  to  anr  cxtctit  dae  tu  HccarooUtlon  of  decompotltiot 
pndacU.  [t  wai  poiialblv  xlto  to  obseirf  ctuncei  la  tti«  auoleolu<  U 
■iliiil  thb  decreued  In  aln  durlog  atliiiaUuoD,  lod  tti«  (cmmb  foi 
HiU  ■hrlDlULg«  coald  be  M«n  by  e)o«  obHrruton  to  ll«  In  th*  f*et  that 
KnnulM  wciT  AZirodMl  fron  ilw  BuclMlnt  Into  the  nticleut.  If  m  link 
IMtuilum  tartnto,  0.1%  b«  udded  to  RlDfr«r'a  solntlos,  tlic  bucI»- 
oil  In  the  BtlratiUted  dcIIb  anderRO  ictlve,  apparcDil^  amaboid,  cJitngw 
ot  torm  and  move  iboat  trompuoo  to  pUov  tn  thi-  ntit-l»-n>.  Th«j  nry 
•oon  tr&gmfnl,  bow^rer.  >nd  aIuolr<>.  My  tliU  hk^Ukh)  cbmngies  reMB* 
bllDK  th<Meoccurri[i|c  in  f>l  leur  cnn  br  tli^moDAtrsted  moch  moreqidcUf 
than  with  stlmalAtioa  ot  the  sanstia  wbllc  Id  the  llrlnr  bod^. 

TIm  l&sl  pap«r  1*  an  abstract  of  (b«  aacood  with  addUloo  ot  four  fi^ 
ana  In  th«  t#xt.  Tb«  purpoae  ta  thla  loTMtlgatton  I*  to  dotirrmliM  at  < 
tarat  )>0Mlbte  the  characterUtlc  dUFerencea  bacwf«n  yt^ang  and  oU{ 
oerv«  o«illit.  E«{i«ciallf  good  material  for  drnDODStrating  the  excr 
phuei  In  thn  procva*  o(  agvlax  waa  anpplM  by  ponlotu  ot  the  nen 
■j«teaLfr(MiiftiiundxlntE8ttbeageorBtn«t]r-twoaiidofoldag«aMai«Kl] 
•neocB  pi  legated  bj  an;  dlaeaae,  nnd  to  compnre  with  theite  utmllar  pnp> 
nratlun*  from  ■  main  foetua,  killed  by  ai-i-ldRct  of  birth.  The  bralni  ot 
twcotT-one  old  bcec  wen  uao  coinpiir«d  with  the  aamcDamberotyoau 
beM'bnlu*.  llicy  wcra  Id  every  caso  caught  aa  th«7  eaMTKnl  tran 
Uw  brood  ctM  and  tli«  old  bMs  w«r«  B«leot«d  by  ftg«  algna,  abndtd 
baira  aad  frayed  wln^.  et«, 

In  tlw>  Mx^rum  of  thi>  old  man  no  abnonnalltf  baa  b«en  as  yot  d»- 
tfic-tpd  by  iw^tliodx  thu*  tar  fmplnyMl.  'Fbe  uolla  appemr  aomtal  In  riia 
and  nuiuli^r,  w  far  nii  this  can  (w  di>termln«d  without  apeclaJ  COoUlB^ 
and  lh»  nuclei  and  the  oucleoil  nre  lu  all  reapecta  nonnal.  Hie  oslb  ot 
Pnrklnje  werelK%  f<-wer  tiy  roiiQi  In  th«  cerebellar  cortex  tbu  Ina 
Blmllar  praimratlun  frmn  till?  i-t^rt^bellum  of  a  man  killed  by  aoclddU  at 
tlie  AKe  ot  fortv-ecTVD  bat  tbicdUTorvnotinnjbcDOtliinKabaormal.  Botb 
protupU^Qi  au^  nucleus  of  l)ie%e  celUalaoMpear  t.-oa8idenibIy  «brattkei>- 
The  most  Rwrked  abnonnallty  wsa  fonnu  In  (b«  c»ll«  of  tb«  np'uul 
ganglia.  Ferbapa  the  moat  Important  dtfT.^reoce  bene  bi^tw(^«n  josa| 
■od  old  cells  Ifl  I  failure  of  the  niiclpoli  In  the  old  cella  to  ataln  witA 
iMBila  aotd.  Tbn  nucki,  nUo.  In  th«  old  cells  are  conalderablyabniDlnD 
*iid  pnaenttrnqrular  outlluet  and  the  cell  protoplaam  la  fllled  wttb  pir- 
ment.    Thea«  dlfl^reiicea  may  be  moat  reiadlly  gathered  tmm  tin  lot* 


lowing  table. 

Volniae  ot 
HQclfna. 

P<etu9     lOffJt 
Old  Man   M.i^ 

Naclevll  obfrrvable 
in  nuclei. 

Pigment 
mnch. 

.J5 

ngmeiU 
litUc 

3n 

Nn«)«alt,  ci>nit>«raMe  to  thoae  of  vertebrate  nerve  cell*,  are  d<^ 
present  In  Ihebee'a  braiot  oor  laaoy  thing  re«cmblingtbe  pigment  graa- 
ulaa  ot  T«rt«brat«a  to  b«  Mon.  A*ld«  from  theM  fnaturm,  now- 
ever,  ooraparlson  of  TOung  and  old  been  yields  TO«ulttqnlt«9lRillBr  le 
CbotieobUlDed  from  human  material.  The  cell  proloplaitm  In  the  old 
beea  la  niach  Taeunlated  and  the  ituclei  are  utirunki'n,  often  almnai  be- 
yond nn'oicnlilon.  Ill  all  till!  r'liiiiic  biH->  thf  protopiMn  to  denae  and 
Che  im(.-k-l  xir  co  liinfr  la  prouortlna  In  the  slee  of  Xht  oella  that  they 
oflt-u  arc  prc^e-cd  Inio  polyhedral  forms.  In  all  the  aeetloDft,  one  laatfo 
ImprMi'cd  by  the  much  greater  number  of  cuIIr  In  the  young  bnlns. 
Ad  itctuitl  ^'ourit  ot  couiparabtr  gruupa  of  rvlln  glvea  one  evil  in  the  old 
toS.Ocell*  tn  the  yoting.  Ag<>  chtitig^*  in  ni'rre  eella  ar«  no  ntarkfd 
and  In  <u>  miiny  r<'<'|)i^*t«  rMonililo  tho  i-hwnges  protlnced  by  fatigue  t^U 
In  mnhlHg  experiments  on  fatigue,  the  age  ol  anlmajs  compared  ahoald 
be  taken  Into  accouat. 


I 
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jkal  OhangcM  Induerd  in  Sfmpathrtic,  Motor  and  SenMory  Ittnt 
Cdlt  bg  Pui'^tionat  Activity.  Oldtav  M&NK.  Journal  of  ADaioray 
ud  Phralolog;,  Vol.  XX[X,  pp.  140-106,  ri.  I. 

Dr.  Uaqd'b  vxperlmcno  as  doscrilxd  la  the  pMfeot  puper  deal  with 
ebanjcei  ooi-urrtDf;  In  aympatti«tlc  RdnK'ton  oelU  of  tha  nhhit  C4u««nI  b; 
elecrtrlonl  stlmutHtluD  of  Irain  thlrtv  lulnucea  u>  ninrt  tinunt;  witta  the 
retina  und  oocliiltal  Uibe*  ot  dof;*.  In  whloh  aim  vvf-  I>bH  b«eti  «spcised 
to  IIkM.  wdlle  ihf  otliftr  rrtiinliifd  ciiviTrd,  nmi  wilh  the  motor  arena 
and  motnr  crllii  la  itii^  splniil  curd  of  doe*  utti-r  con^ldciriiblc  t&ligix  and 
lo  th«  reecing  condltioD.  'Vbe  mi'tbod  ylcldliie  nioitdciliill^  rf-AiiliM  are 
Detbyt-<>luv  or  toluldiii-blueslainiiii'  a(Wr  hurdcuiuK  In  mercuric  vlilo- 
Ild«.  The  Aiithor'i!  conclafilonH  are  aa  follows  :  I.  "That  duriaft  rc»t, 
lateral  (;hroiimilcinntorlAlR  ar«  itorM  u|i  In  the  jifrvt  c«ll,  and  that 
ttwse  iDHUrial*  am  uui'd  ii[i  by  Udurluff  Dip  [ttirrurmHtiv«  of  Its  fnnc* 
tlOD."  3.  ''That  at-tivlty  U  no^^'uiiipaiiTHl  bf  an  lni?r«ase  tn  alw  ot  the 
Mlla,  the  nuclei  and  thn  naE.'lcoll  of  Bymparhelli',  orclliiary  motor  and 
MDVOry  (timallnti  i?ells."    3.     "That  fatlguf  of  the  rn-rve  ci*l!  U  ai-com- 

SaDt(-d  by  nhrivt-llliiic  of  ttie  uucloiin  and  |hr<>1iiilily  nUo  of  (hi  crlt,  and 
y  thv  totmaii-jn  "t  ■  dilluvu  chruiualic  tuJitcrUl  ia  th^-  ducIcuf.  Ae  far 
kj  our  Author's  fiiLitciif  c'h»nK<-»  am  di'Stri'ifd,  there  Is  a  ra'.b«r  cloa« 
agrvempDt  wUh  reKiiICA  of  mv  own  exp(>rltiient(>.  It  l»  further  qult« 
poBSlble  that  there  should  be  an  Initial  nwelUnK  of  the  cell  on  be^ilnulns 
atlmulatlon,  due,  an  IJr.  Munti  tugnfulfi,  tan  llowot  lymph  Into  tlntveir. 
My  rxpiritiienU  were  dlrecti-d  rhiffl;  t<i  Lite  tlrii]uii«trailuu  Of  extremt 
tatlguc  and  do  not  cover  thin  puial. 

Tk*  itlcrtttwph'il  Extttninttion  uT  (Ae  Jluman  Drain.     EuwiN  GoOuALL, 
H.D.     LondoD,  1S&4.     pp.  icl8. 

We  have  here  presented  la  a  clear  concUe  manner  itcTi^ral  handred 
methuda  for  thi>  itjIcroBcnpiml  pTvpurailon  of  th^  brain.  The  book  Is  at 
OliC«  a  compendium  for  ready  refi'renoe  l.u  till  forta  of  devloeii  of  treat- 
ment aad  a  critical  alat^-ment  derived  from  ex|>erience  aa  to  the  practi* 
cat  valuf,  ilimcult.leii,  vie,  of  each  tui-thCKl.  U  hx  KngliKh,  and  of  vourva 
we  art:  irralfd  i>ii  the  rmiin-  puRi;  with  forinijlai-  calllnK  fnr  drahms  and 
OtinccF,  aud  fciammt-F  UDil  klloii.  The  metric  gyAtrai  Is  foJlnwe<l  In  tho 
maia however.  Aaappendixof  Snypaf(e8i«devot«dtouiu>euin  mttbods. 

iSeA«fn<i  vom  Patrrvfrtauf  Itn  IHli-knnmark.     £,  VtLLlOHB.    Bawl,   (KM. 
10  pp.  with  lurf^  eulorvd  diagram. 

In  the  prppanitiun  of  t)u>  ahnve  Mchemn  VUlleer  has  mad*  full  u*e  ot 
recent  rciulta  ot  v.  LcuhoBMik,  i'icrre  Uarle,  l{i.iiioa  y  Cajal.  D£J£llQe, 
1..  Edlnger,  and  A.  Siriimpoll.  The  result  U  a  conveulcrit  dlaerain, 
drawn  In  perspective,  itlvi'ilC  o'l  t)jr  dinv-rc nt  kiiuN  of  crlt*,  Im-ludhig 
tboRc  of  the  apiital  Eangllu  wLUi  Ibi;  cuiirsu  of  their  n-Bpcctire  ncuroua 
within  cho  cord.  Each  tjiM  of  cell  hua  ita  own  color  and  thU  Is  eon- 
tlnurd  into  the  nenrona  arlaliif^  from  It.  Th«  normal  direction  of  ths 
Berv«  impalfle  In  each  flbre  U  also  Imllcated  wl[h  the  direction  In  whtcb 
degeneration  occura  after  Injury.     The  plate  U  aIiuo«t  aagomlai  a  model. 

Zur  Phffioloyif  de.t  Labyrlnlfut,  WUhrAlnng  ;  Oaa  Hnrea  dtr  labyriutlitfifn 

Taahft,.    J.R.  EwALit.    miljtera' Archlv  Bd.   T.IX.  bii.  258  275. 

Bonn.  189-1. 

over  ten  years  acttre  ffxperlenco  nT>OD  thU  llnft  of  work  Prttf. 

1  lima  arrived  ot  a  deFrec  of  skill  which  ha«    iiinde  him   complete 

■irf  hU  dllllcull  auu  extremely  di'lkHt«  opr  rut  lima.      The  writer 

''b  peraoDnlJ)'  uudvr  cn-al  ubtlitutli'ii  lu  Profi^i^^or  Ewatd  lor  u  nio»t  car^ 

fuf  and  thorough  iU-ino[i>itrii.tioi>  i-l  not  only  the   opirHTi'd    nnimiilii  but 

Cliod  of  rrnioving  the  mr  nibranoiis  lubviltith.     Objci-tlonii  have 
1  {by  Bernstein  and  UAtLe)  against  Ewuld'a  conclualoiis,  OD 
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Mm  (round  tlut  porttOB*  ol  th»  Ubjriiitb  <r<;i«  arorionki^  (n  th*  *i- 
ltrp<Uloe,tb»t  tlMM  MftaFwaftlDlng  Intact  mlKht  cniiilnu«>  to  rn«<llit« 
MNDed«^rM  of  aodltloD.  The  writer  Itgladol  iianpjiorluQll]?  tomnn 
Prof.  Evrakl'B  grett  c-ocrtMr  bj-  recOTdtn|[  the  teal Iidofit  tbataaj  on^ 
■Ictttof  tb«  kfiHl  luillcaird  Uout  of  the  q(i«*llon.  WUbuu[lh«  tbrddbC 
Of  ■  Kinicltt  ilrup  (>r  lil'uxl  to  nb>i.'ar<*  ilu-  ■naioiiijr  of  ttM  parU  In  tbi 
ItWf^l  ikr  rniirc  litbirintli  nn*  rrrofivH  koi)  wnirr  culd  pUlalj  tf*  (bt 
tapiy  bouj  c*[Mulcand  %t  Prof.  Ewald'i  rrqnrat  ftCln&lly  couuted  Iki 
Av«  tuimp*  of  th«  brai>d>»a  of  tb«  audlton'  o«rv«  as  they  bad  betu  IM* 
trom  ib«lr  «i>d  or^tu*'    Tb«r«  ft  no  po«*lbltlt^  of  any  dogbC  u  10  c«m- 

EleeoMuof  eztlrpubra.  Pauiitiff  (i4>xi  t.i>  i)v#  atH>r*tcd  anttnAlt,  tbrra 
iceitalal;  aomore  pMitbllltv  fi>r  iloutiiing  ttui  flipf  rvArt  to  i-«rUli 
Boudt  tfaaa  that  a  nonml  doc  n-acta  to  a  whUtIo,  Tbe  tact  Uiil 
Mattc'a  plsvon*  did  not  reapootrto  the  rpnort  ot  a  pervuuloo  np.  led 
thU  was  the  odIv  teat  accordlofc  to  Rwald  tlut  Matt«  had  rec(Min«  u>i 
proY^K  Utile  or  nolhlDK;  >Itic-e  tiorinal  lilnl*  h^Mitm  nmct  CO  a  iroUc  ot 
tblM  klud.  Th*^  writer  lia*  uftca  »bat  wild  pigeon*  one  nftrr  tbv  othff 
out  (>f  a  trcv  wltliout  tJic  NmalQing  bird»  payiDK  anf  aitintiua  to  tlw 
report  o(  n  1^0.  W«  nr«  thai  coitfroiitml  bf  th«  f^ct  tliat  aaloMlt, 
wn^ljr  deprived  of  aodltorv  sbdm  orj^nf ,  are  »ttll  able  to  react  to  tft- 
Uln  Kinnda.  PmialbUily  of  conun  with  au^ibluK  whluh  could  vlbrtte, 
the  method  ao  well  kaowo  by  ulik-h  tbf>  deaf  ar« cnablod  to  appm-iata 
Muod  vlbratlona.  was  ^anlrd  nEalnm  hy  luxpeodlng  the  ca^  (ron  Uw 
celling  and  aapponlnK  the  plgeoti  oo  a  pad  of  coUou aevanl  oei>tln>»im 
thlL'k.  The  aoand  \%  now  oondKctad  chrooi^  a  rubber  tobe  mcln 
I^t  Iodic  front  tbe  niuutb  ot  the  obtrrver  to  witbln  10  cm.  ol  ilu 
pl0;«OD.  Hht  BoamI  nhkb  Ewald  |c«iierHlty  ut«d  t»  a  long  drawn  "I'h" 
inadedurtDjE  inaplrailon.  IMiitiirbittic*' of  th«  air  In  thn  n^lgbborhMd 
Of  tho  bird  woold  lha«  b«  pxtrn^dlngly  (llglit.  In  faot,  qakrkly  drtwltig 
a  full  tonplrotion  Huoufth  the  tube  i>PT«r  earned  anjr  re*panite  on  tlr« 
part  of  the  pigeon.  In  hU  Ixwk  on  the  elj^hlb  nerre  Ewald  adraiKM 
the  [licory  that  tbe  Mumii*  <il  ttii!  nerrea  are  vapable  of  belog  stimnlaud 
b]^  aouod  vibrnllnnf.  Ilr  ha*  miw  appllH  iirv'tnlcal  patte  to  kill  tto 
nerres  but  Is  »tlll  untiblr  to  ubuihi  n  bird  whii-h  dima  not  react  to  aooad' 
For  the  prvsrat,  Iht-rvforc,  the  author  i-oulente  bimself  with  aatalentot 
of  tbe  faocaand  doeH  not  aueoipt  to  frame  auy  theory  a*  to  tbe  mt- 
cbanliin  by  which  bit  blrdi  are  enabled  to  appreciate  touad  vibratiou- 

Zur  Frage  nach  der    Vtfrrriytnig   moorbener   EigaiM^afleti. 
BloIogiflOhOB  CentralbUtt,  XTV.  Bd.  ilHMJ,  a.  71-7&. 


The  author,  after  re(errin(i  to  the  views  of  IlAckel,  Di 
mann,  HiutokA,  and  atatlnf;  hi?  boliof  that  thA  doctjinoa 
and  hiB  followers  are  nul  iLbaoluU<ly  antagonistic  to  those  ot 
school  of  Welainann,  expreBaea  bla  own  view  na  followa;  Hio  qoM* 
tion  U  iiol  oii«  of  the  Inheritance  of  "operative  mutilatJoiia,"  but  of 
"acquired  charactora."  Thlj  undonbtediv  exista,  but  It  premp- 
poaea  a  fixed  Anlaije^  Innate  (inneioohiuna)  and  glTen  hy  the  tit- 
teniabfc  pusitiou.  To  bave  anown  lUs,  b  the  great  merit  of  Wels- 
mann.  A.  F.  0. 

VnteTiutyhtinr}^ti  Uber  die  Folqen  der  ZucAl  in  mipifer  BIulMwnoaaA- 
trhiift.     ]>R.  KtTZKMA  Bu.4.     BlologlsohM  OeotralbUlt,  XIV. 

Bd.  (lS»-l;,a.  7&-S1. 

Am  the  result  of  experimental  breeding  of  the  deacvndants  of  a  , 
tame  albino  fomale  r.\l  from  October,  1S86,  to  1S03,  Dr.  Boe  ooa*a 
oladeg:  1.  Oontiniial  icit:orbrecding  of  oloee  relations  decteaatlfl 
tbe  power  of  reproduction,  and  raaf  even  oaoae  at  last  compleM^ 
Infertiltty.   S.  It  app«an,  atoo,  after  many  gosoratjons  to  ladace  a 
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decresM  of  size  of  body.  3.  It  is  possible,  bat  In  no  way  proved, 
thftt  th«  continaal  int«rbr«eding  of  oloae  relationa  Cftntea  a  Rr^ater 
nndlspoeltjon  for  dls«&Mfl  and  tbo  occurrence  of  malfonnatlonv. 

A.  F.  0. 


II.— ANTHROPOLOGICAL  PSYCHOLOOY. 


I 


I 


9s  ^V.  CM^JiKmtAii',  Pb.  D. 


Acn«r.  Antbrop. 


ftifcW'  amonu  PrtmMne  Pe-pU».      S.  R.  Stbimhetz. 
<W>»hti)gU>n),  Vol.  VII  (1804)  p|>.  53  r,0. 

It  ha*  bAnn  ntnimM  hy  mnny  anthorllW  that  imntnit;  and  <iulcld«  fo- 
orcaiiff  in  the  milii  of  the  civllijutfuti  "f  ih"  riu'«'«.  In  thin  artlolf  th« 
author  of  the  excellent  "  BtAjio/ojidrcftf  ^tndfeij  aur  eT^un  BnMifMviiff 
drr  Kirfifr."  f;\'se»  u*  the  reiiitlt  of  bin  examlnatloD  of  the  llteriilura 
rflHiiiitc  III  |iHiitltlv<f  jjt'oiilcii  |[)  th''  iiintlfr  of  KulHilfl.  "  fl  iw-ema  prob- 
abl<-  friTii  ihK  ilnt«  I  hnvu  tirt*!!  nblc  Ui  (.'ntlriH  th«C  t-bi^ni  In  a  iiretiter 
pn>iMT)sitj-  to  suK'iHv  rtni'iQK  'nvngc  Ihun  Bonnig  ctvilliMl  pi;opl«'».  and 
thai  lt«  ffqiictn'v  mtf  be  <.*lr3i(  to  Ihp  K'''i'^f«"y  n\oTt\  po-itivrt  fnlth  In 
the  lutuTP  lire  erietlnj^  In  the  farmer  Titc<ts  which  enable  th«m  to  nittjt 
deaih  wlib  firehier  ei>lniD«tiB  and  a  sUghLer  roftatanve  of  th«  Instlact 
and  nrbiT  mitufal  motives  t4>tMtltiE  to  <-»u<prvtt1on  of  life,  and  llDiilly 
thi*  qii<  utton  MigiirsiA  Itti-lf  th«f  If  miUliti!  1j<  i>nf-  tit  the  |>o*ltlre  aytnp- 
torn*  of  n)i)nil  d'-Kf-ricniiiiin,  a>«  Dr.  Wlnklrr  Mjcei-Mv  is  It  pim^lble  that 
ntoral  deKciierutiou  !■  uiklng  plncc  aiDong  the  primitive  pvoplcs?"  ThB 
notlvra  iMdlng  to  suk-idt.'  iire  KcncrAJJ^  t4ic  panic  us  tho^«  active  iu  all 
•IvillMd  SOCletiea,  a  tact  wlik'b  coutrov«rts  tbe  opinion  of  Moreelll. 

AJtiean  FttUMm.    CniTKLAlN  Beu.    Jotiro.  Amer.  Folk-Lort.     Vol. 
VII  (18M),  pp.  .1()3-^{04. 

Tlila  In  a  clear  ttatftraent.  In  brief  Cerma.  by  one  Tbo  cat)  apeak  with. 
suMiiirllir  (111  th«  Miilijft^i  (if  AfrU-Hi)  religion.  'I'he  witt.hor'a  eoncLualoa 
la  worth  r«  prod  lie  Injt  here.  "  The  nmrt*  I  lu^crrlHln  and  ininimrf  orljtlual 
fsi'if.  the  luorf  itni  I  Idipre^gcd  with  the  funrlnmc^ntul  un'itv  ut  Llie  re- 
1I|[I"U'  coiif'vptio'ip'  of  l-'hitjeBe,  Hindoo",  tiod  Amfrlcin  Infiimw,  hk  well 
taot  QonilDal  MoAleniB,  Jcwii  and  ChriHtlflD^,  with  the  Afrknn  nexro. 
They  all  have  n  dim  notion  of  a  mipreme  being ;  they  all  serve  hliu  far 
!««•  rtian  thffv  «ervi>  tlit;  Kplrlt*,  the  tiiyaterlnu*  foroif«  of  nature,  and  the 
■odIk  •'!  deee.Hiied  prn(iD«  (ani^e'tor  «*ori>lilx>.  i4l,c.)>  and  put  th<^ir  tniat 
In  aiDulet*.  tHll*mitn»,  Ineantatlons.  qunrk«.  pricats,  suolhsnyer-'i.  xpirit- 
!l«.  and  the  thounnud  and  one  niiinite#c:al1oiiH  nni  purnphertiallo  of  Ibo 
one  aiiiveruil  dlAuoKltion  of  nianttlnd  known  as  eupvretltloQ." 

^/Vtena  fiiKV*.     CltATRLAtN  EtKLl.    Journ.  Of  Amcr.   Fotk-l.or«,  Vol. 
VII  (IBSJ),  pp.  asi)-3(J3. 

After  all  the  books  and  mngnzlne  artk'les  on  th«  "dark  conltnent" 
thU  etiftay  comes  with  rerreRhluK  HlmpleneBB  of  atatemeot  and  l^ick  of 
racial  litn*  nr  iheuretlc  ai>ketivnif»a.  The  author,  and  hl.i  researuhes  ci>- 
tillr  b')>  nptnlon  to  ihi^  K'~''aLi-i>i  rropr I't,  IioIiIh  n  riiueh  hltcbi^r  nplninci  of 
the  African  nfxro  thuu  la  wtint  to  be  rntt.Ttalm'il  in  puj-cholofcluul  aud 
aoihropoIoKii'itl  t-iret'f*^  wnA  hi*  i«  probably  ri^jht  in  lo  doing.  Inti^reic- 
lofcio  'he  p*ycholO;Klct  l«  Mr.  Chatelnin'e  declarttioii :  "'rh(t  four 
lualn  VHDBea  of  Ihe  cultural  InferlorUy  and  of  the  uilseriesof  tfao  AIrii*Ka 
Oi'Kro'a  lirec-un  be  ri'duoivl  to  four  hrmdn  namely,  Brat,  the  lack  of  a 
wrltiei)  iLtrninre;  *ci'ond.  Ihi*  tn^tlTtiilim  of  polvKfu'nv;  third,  that  of 
■Uvery;  rnurlli,  and  rlileiu-at.  the  belief  In  wilchcnifl.  The  develop- 
ment of  the  mt-e  and  the  happlne»»  of  the  Individual  depend  on  too 
bnllDg  of  these  eor«s."    Tli«  author  evidently  antklpatDa  thv  adoption 
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of  CbrUtUnttf  by  th«  noero,  with  ft  nadra  llterUnre,  aod  tlw  devililh 
nii>ii[.r>t  a  KrcHt  DFKro  clTUlratloo,  for  be  tcoou  the  ide*  erf  ■arnil 
■pollmlon  lit  the  coattucnL  bj-  the  whitM.  Aootber  race  of  lipoitMM 
trom  n  i>sycl)til»ici<.'ftl  aUuid-polut  la  tti«  Hunlta,  of  Ibe  WMtcra  bnncft 
of  wliU'ii,  tlic  hviUeTt,  who  have  occupied  tbelr  pr^cent  habitat  CrwB 
tiRM  lmn)«in«rlAl,  Mr.  Cliftt«)alD  Mji:  "'ni«  f^reai  clvtllEatlMi  ot  tbrtr 
ESTptlaa  «ouiiiri>i,  tli<!  lustiry  of  Canbii»>,  the  {lowrtT  tit  ancient  Boat, 
the  are  of  raUm,  hav«  pmai  by  or  oTvr  thv^n  ami  If  fc  Utem  almoat  e» 
OfaaOMd.  Never  daantcdt  acarcel^  iDflupnec*!,  Uiey  hire,  bowerrr. 
adopwd  Iilam  but  wichouc  MoMQciaK  their  own  iadivldnallty.  Plem 
trthil  Independeota,  theT  have  not  erea  allowed  tb«  foraiatlOD  of  > 
Dallonal  KovenimTOt.  Ilerv  we  have  a  braocb  of  Cbe  white  race.a*- 
turmlly  th<^  equal  of  any  otbcr,  ohowlnjc  no  #tKii  of  deceocratioo  aad 
from  th<'  drat  In  contact  with  thn  hott  clvtlliatlaai,  yet  proudly  nada^ 
arv  on  ft  level  of  culture  bot  ellf;htly  iiipcMor  to  that  of  the  Centnl 
Arrican  neKro,  who  for  tlioa«anda  of  yean  lias  had  no  dvUlisalloa 
witlilu  hli  Hlxht  or  reach,"  (p.  SM). 

TtchnaffMgrapIki/,  or  iKe  Xclatf^a «/  ttu  Earth  ta  tlu  Indvttrtet  of  Jfn- 
JHnil.  O.  T.  Ha«ok.   Ainer.  Aathrop.,  Vol.  VII  (18M;,  pp.  IJT.lSl. 

'Ilia  aollior  nf  thin  Inlereatlnic  eaaay  dednea  iachtKic«0)CTaphy  an  "the 
Btudy  of  th<-  n'litltonHhip  t>rtween  Che  earth  and  human  aru  and  Inven- 
tlons,"  a  »ub-dlvl»lvn  of  the  broader  sobject  of  anihropo|;eoicraphT,"tbe 
oonrldoratioi)  of  the  earth  la  lt«  broad  coQQcctioiiB  with  tho  wlwle 
science  of  man,  iDCludbg  hl>  body  and  hit  nilod,  hit  arta.  lauxucMi 
•oclal  BiructureR,  philoaophlei  aed  relifflona."  Prof.  Uaxon  preceadi 
to  dluniB*  the  onrth  ai  the  producer  of  maaklad,  at  a  Ktoretiouuof 
naterliiU,  a*  n  tfttrvoir  nf  fore***,  na  a  teacher  of  procesBea,  the  aaftb 
ai  a  whole,  lit  ho  orKaiilcd  atnicture,  Uie  vuHurt^irvaB  of  the  eaitli. 
thertarth  an  a  itngle  culture>area.  the  uarth  la  relation  to  cbeblsber 
urilriclal  life.  Hl»  pa|)«r  la  a  useful  oontrlbullOD  to  phUoeopfalcaTaD- 
thr»ppl<>gy. 

Jtii/mHoHtntlth*  FiHiH-Qu^Mt.    O- T.  HA80K.      Aour.   AothmH).,  Vol. 

vii  (iMti),  pp.  sTft-aaa. 

TblH  pnpt-r.  which  bai  at  sulHtltle,  "A  Study  in  tb«  PeopIlDg  t€ 
Atnerlcu,"  Ik  devoted  to  a  dlncattlon  of  t hat probletn  from  Che  mt|[TaU0li* 
niiiMve  r>r  the  loml-quL-at.  The  author  "dtaclalnis  any  rellaooe  OpM 
contlciciit*  that  hnve  lUanpiveariHl,  upon  vojaget  acroftfi  tbeprofonodMa 
without  food  or  niotlvv.  the  accldeutal  atranalax  ot  juuka.  or  the  alm- 
leit  wandering  ot  lout  tribes.  Wheo  the  continent  of  Amerlea  wat 
peopled,  It  was  done  by  men  and  women  purposely  vngna*^  1"  what  all 
■enalble  people  are  now  duinf;.  namely,  tryUt);  to  set  all  the  enjoyiDent 
poaalble  out  of  lite  for  their  efforts."  The  aatbor  uable  to  aeea  ctoacr 
robtlon  )i(-tivL>«ii  the  iteoplea  ot  Aiiiertra  and  thoee  of  ttie  easten  Aais, 
than  It  ncrn  by  llrlntun  nud  oilier  aullinrltie*,  hutlheohlef  propOSUkm 
tu'  d>  fpQdp  k  "this  close  coanrctlnn  bvCwnen  the  two  contliteats  has 
czlflted  for  Ihousauds  of  yeare,  dariDft  which  the  oontact  twtweeu  wwt- 
crti  AmericA  and  v«*t<*ni  Atla  wna  more  and  more  clone,  and  extended, 
and  iinbrolii*n,  at  we  proceed  backward  la  time.  Or,  to  put  the  nutter 
in  nnother  shape,  cher^t  never  was  known  to  history  a  day  when  the  two 
oonllneut*  wem  not  intimately  aaaoolated." 

Tht  Hiiir-Blood  Irt'liitn,  an  AnthrnpoiMtrlc  Stifiy.     Tbakc   Boafl.     Pop* 

SulHiice  Monthly,  Vol.  XLV  (1884),  pp.  Tfll-7"0. 

This  vaI liable  »tudr  i<  bo'ed  upon  tnaCorUl  collected  for  the  depart- 
meatof  ethaolofcy  <*<  the  iVnrld'a  ColuinhlAn  Expotlttoo.  the  chaise  et 
the  tectlou  of  phyilcal  aDthropolo;;y  baring  been  (Iven  to  Dr.   ~ 
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t  pilooIiMl  fact!  dUcloiied  by  the  lnTCEtIj(fttt«its.  of  which  the  anthor 

^     M*  brief  8uuiiuar;  are  :     (1)  ttie  mixed  nureiit  more  fvrttl«  thau  ibe 

'"yore  «t«ck,  coutmry  to  the  0|>ii)tOD  j[eiii;r«lly  futf  rtnltifrt  re(;«rilliiK  hy- 


brid rncp*  ;  ('i)  thn  «tiiture>  nf  IndUn*  and  htir-hlAMla  »how  dint>r«ncei 
wlilch  Hr«>  In  fuvor  Of  the  hiLlf-hl(M>d«.  Thi'  IntU'r  hit  ulmoMt  iitviirinltly 
tallsr  Itian  IhH  foriii«r.  th«  difleraace  bring  more  urouoantvd  among 
mm  thsn  amonft  women.  The  white  pareaU  of  tne  mixed  rar«  ir« 
moiUy  ot  French  extraction,  aod  their  tttaturea  are  ou  aii  averaxe 
shorter  than  ihtfse  of  Uie  Indlo^nrt  ;  (.3)  thn  facial  iiiDiksurvitieiita  <>t  (ii« 
faalf-bloode  are  inlurnivdlal«,  the  averaicc  valiiu  bfing  ii(.-arer  the  tvpica) 
IndUa  iiieiLSiiroi[ii>nt,  iknd  r^-iunt.e  frrun  Llie  whlU;  tiH-Mflurcincot ;  (4)  th« 
hall-UliiOd  litu  H  tiitrrnwer  misr  Ihiin  ihiit  of  the  Indian,  with  thlnnvr 
aln  ;  (6)  the  measuremeDts  of  length  of  head  of  the  OJibwa  iind  mMia 
Abow  •  gradual  Inereaxe  In   lenirth  from    tha  full-bEood,  through  the 

Pra*-guaTter-blood  to  the  half-blood. 
ie  Anthropotosy  of  the  yoTth  Amerlean  /nifidn.    FxaNZ   Boas.    Hem. 
loters.  CoQg.  Anthrop.  (Chicago,  18!M),  18ti3.  pp.  37-^. 

^)U  ia  a  concise  account  of  the  general  reinlta  of  the  measurement  ot 
Mime  17,000  tull-hlood  and  hulf-brecd  Indiana  from  all  over  the  North 
AsMrlcaa  coatlneiit.  with  th«  exceptlou  of  the  Arctic  vohhI  auil  the 
Uadieiizlig  baala.  Tli«  fact*  brought  out  oC  grt.-nt«Mt  importauce  are  : 
(!)  The  average  nnmbAr  ot  children  ot  Indian  women  I*  high,  and 
the^efo^^  the  dwreaat'  In  thi;ir  nuinbtTB  ran  only  be  ■•x|ilului.il  by 
the  fact  that  there  exists  a  very  bijfb  infaut  murtallty;  (3)  on  an  aver- 
aj^  the  breadtb  of  face  ol  the  Indian  la  I  cm.  more  than  that  of  the 
American  whii;«  (the  latter,  however,  ta  ezceedlDg  narrow,  aa  com- 
pared ivlLh  thai  of  some  fiuropeaiiK);  (S>  on  the  whole,  the  North 
Americau  IndUaE  may  be  i-all«a  a  tail  people;  (4)  in  Ihearvas  where 
deformatiou  of  the  head  has  uot  obtalaea.  Dr.  Boat  recognizes  four  well 
characieriKed  typei  of  skull  which  cannot  be  oamblned  or  con>>ld?ri>d  as 
closely  related;  (a>  tlie  iii<'aatli*pliiillu  ^Index  approzlmatelr  "U)  pop- 
ulation of  the  wholti  Mliij<is«il|i)it  vallity  ;  (3)  the  long-headwl  iKikluio  of 
the  eastt^rn  Arctic  crtaal;  (.3)  the  exceedingly  ehort-headed  type*  of  the 
North  Pacific  coast,  and  In  iHOlated  spots  further  down  the  coast;  (4) 
the  long-beaded  typo  ot  Houthorn  California.  Be  la  Inclined  to  admit 
an  early  contact  of  the  EaUiuo  aad  Mk-inacs  to  osplaiu  the  low  ludkea 
Ot  the  latter. 

^rvndtuffi  dtr  AnthreipnlogU  /fir  lk(ih^r«  hrhTaiutaUtn,  LKhrrT-Semtnart 
tind  Lrhmr,  Knsit  «wr  SrAlmbifUhrung  fur  jfdrrmnnn.  A.  Sl'KOCK- 
UOry.  RevUltfrt  durch  Oth.-Ital  Prof.  £>r.  Jiud.  Virfho^o  in  Btrtia. 
Der  KHrptr  dtt  Mennchen.  Otlr.den»nOt  Unit  ti'id  'ITitillgkeit  aetner 
Oryane  mU  l/rtuntierrr  Bfrfic-kai'T-tttigrtnii  der  OeaundMuUhrt,  n>w(e 
^er  Srankenp,ilr.s/t  and  dvr  trrtrn  UUft  brC  UngtnckefiiHrn  nac/t  I'raf, 
Dr.  oi>n  Ernnareh  in  Kirl.  Zinritty  'O^rmfhrtt  uad  nerhftfrte  Atifiaf* 
*aU153  itittruktivea  Ahblldv.niiert.  Hannover,  18«a,  XVIX,290,  «.,  8«. 

Thb  li  an  excellent  troatUc  — Intended  for  use  la  the  hlshcrinatlta- 
ttoQB  ot  tuarnlug— ou  authropologv,  Id  tlia  narrowor,  physical  and 
■ocoatological  sense  of  the  term.  Brief  and  clear  expositions  of  the 
body  and  Uamemlierc  iind  organe,  their  anatomy,  physiology  and  hy- 
gletu>  ar»  given.  Thure  is  buaide«  a  eptviul  feL-tlon  («.  :il]-jatl)  oa  the 
elemenla  ot  hjglene,  and  the  llr«t  procedures  In  niiw  ot  sicktiMS  and 
accident.  An  appendix  (s.  207-275)  deals  with  psychic  life.  The  book 
is  provideil  with  a  kooi]  Index  and  a  gloa^ary  ot  aclentlllc  (Latin  and 
Greek)  anatomical  and  other  terms  witl]  their  rqulv&leuts  in  Oerman. 
Itc  ethnological  ponton  of  the  book  (*.  IBB-'itU),  -which  I*  provided 
with  the  usual  eot  ot  race  portraits,  is  the  least  satlstaetory  part.    The 
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Anwriosa  lDdtuiiiu«.Miniul,  «]M««d  MlCoDcola.   For  a  Gcthmd  t«i 
book,  bowcTcr,  the  work  1*  «  vut  Miide  ta  advwiw. 

TV  Ortfiin  of  .^acrtd  Smmbm.  t>.  O.  BBnrrOH.  Amrr.  Aotbrop^l 
Vol.  VII  (ISW).  i>p.  ia*-173. 
Id  thU  ttrlef  jiaper  thp  author  draU  with  *>holr  or  woml  Doinbenii 
Obawrvrfl  In  th<>  >«r1.v  civlllKHtloiii.  an<1  Kiuonir  tribp*  IIvIdk  la  wh4t  «•! 
call  pHinltlvr  condition-."  IIU  vonvluvtonK  an* ;  (1)  Tlic  MKtn-d  na^ 
bcr*  ure  piri'inlacntljr  ^  sod  4,  or  deiircd  from  Ihcsc  ;  (3)  thttir  Da» 
bers  irnn-fetit  coaUutlnK  or  «Dthhc-llc  symbAJlc  nottoBS  Kad*riM 
from  wbotlT  «>|ipo«lt«  mental  i-^rcFptloas;  (3i  th«  nutnb»r  S  derive*  Itt 
MciwdneH  nvm  abMi^ct  »uh>vtlT»  o|>«ralloan  of  th«  Ibi*l11g»nw,  airf 
haa  It*  nalnapplfeatlon  In  in«  Imajclttarj  anil  noa-ph«BoaMiial  •rarld; 
(4)  ib«  number  4  derivps  lu  ta(T«dni>M  from  conmM  »nd  maMrM 
relailoDK  from  vit«nuil  perovptloDft.  and  hii«  Ita  appllcatloa  In  tbeol^ 
J«v([ve  and  pheiiofDflatl  world:  (3)  the  aBv>clBl  Ions  which  attach  Mcn^ 
OMR  m  thc<>Le  iinniben  ariar  to  the  human  inliid  d(  Uib  aame  eharactar 
every  w  lii-rr  and  at  all  ttmea,  ao  that  oo  tbrorr  of  borrowbie  lo  mttiai 
to  explain  ideotitlcfr  or  Bimllaritl)**  Id  tlila  reapect;  (9)  «thalc  diuu- 
Ur,  howerer.  t«ndB  potetitl^  to  dfrrlnp  «api>ctall;  tht*  onp  or  the  oth«, 
«llher  tfee  abMraet  aytDbollRin  or  th«  3  and  lt«  d«rivmtiT«fl,  or  Ibt 
concrete  armholiam  of  the  4  and    lis  drrlvatlTe*;  and  ciwreraely  tbt 

firepoudrrant  dev«)opRi<>itt  of  i1i«  one  or  the  oih*r  of  ibeM  fvtmU,  wVk 
ut[ru).-civrt  prMialoo,  thn  i^ilicik-  rturartrr  of  irlhea  and  nation*.  In  ttu^ 
"ihrw  M-ri^a,*' WB  have  IIh-  varlou*  lriDlil>^  of  rlmr,  rpacr,  p<ultlofi; 
crralton,  prraenratlon,  rlc^trucilon:  Mrth,  llfr.  dc«th;  three  wnrldt: 
dlrlno  trtadn— the  trinlllefl  of  ituddhUm.  Chrl'tlanlly.  etc.  IVrim 
frotn  3  ar«  9  aod  33,  numtiera  ot  ^IffnlHcance  Id  Teutouic  and  Uinda 
tn^thologv.  Ill  [h«  "four  M-rl(>*"—d*rlTM  directly  from  (h«  rfUttoai 
of  the  hutban  body  to  the  vxn-rnal  world  aboot  li^— t«e  bare  ibn  fnw 
cardlDtl  poInU,  tanun.  the  f(>ur.lavrd  RiiinaTi  VMr-god.  and  tbe  wOfliW 
wMfl  ocoorrence  of  the  Dumber  fonr  in  mrlh,  ritual  and  ceremoar. 
Derived  rram  4  are  the  □uuiIm'iii  7  and  13,  aacred  or  tabo'd  numben  la 
raanj  laDda  aad  amonx  inany  pMintm— cbe7  pUiet«:  th<^  7  "anrlrot 
npacea"  of  the  ZuSI  lodUnH;'  tn«  7  cave*  of  Amcc  teerml, etc- :  the 
13  lAlandi  of  which  the  cnrth  con»l»ta  according  ti>  lllodu  ro>iuttKvaf; 
tb«  13  montha  of  th«  Ni)r<h  A-IaiIc  aad  prlniltirt-  Aryan  tiolar  smr,  «lo. 
Afl  to  ethnic  facts.  Dr.  Brintoo  utatesthal  "tb*  Am^rk-an  aad  MO'^Col- 
laa  races  revere  almoat  excluttvely  the  ''four  iierles."  for  which  alao  tha 
ancient  ItabylonUnt  bad  a  ilfvIilM  prcffn-nre;  while  triad*  and  Irllcy 
irl<^an4  KKViiUnn  am)  Ori^k.  Ti-ntoulc.  Ki*  tic.  SlmvrKilc.  Iiidlc.  Dr. 
Brinton'i  paper  I*  another  valuable  additlou  to  tfafl  literature  ot 
■DthropDloglt-  psjcholog]'. 

A  Primer  of  Mapan  Hirmglfphlai.  D.  O.  BitlMTON.  ( Publloti lotis  of 
the  Unlveralty  of  Peao*vlvaata:  Serli^  to  Phltolojv,  l.itenoir* 
«iid  Arvhutolocy,  Vol.  III.  So.  3),    Bo*lon.  1895.  Vi,   9-IAJ   pp  flo. 

The  object  of  this  prlnner  h  "with  the  Kr«a(e-i  hrevttr  ui  auppiv  the 
learner  with  tb«  element*  DOMaMrvfor  a  ntudy  vt  lli»  nativn  hi*-r<>f!lvpldo 
wriCiiiK  ot  Ocotml  AmerlcH,"  and  br  Brlntvii  l«  vt  mU  ■tuth-ntf  r-f  thiti 
th*  problem  of  Am<>r(can  archKotofj^  aiid  Ilnjtululc*,  bf*'  qDallAed  tft 
IM'rfnnn  such  n  tHiifa,  o<-mbin!nf;  as  hf  doM  a  tun*  and  vlc»rOQa  ityl* 
with  (L  (llrectueBi  of  thouf;ht.  and  an  laatlnritvM  ern*p  of  the  e*«ea  lall 
of  the -ub|»>G[  under  di'Uio'loii.  that  are  one  often  toutiri  among  ttuMa 
who  hare  ireatoil  ■>f  Chl*  rmi  ol  AincTlranUi.*.  the  icrapblc  ayii  nm  ot 
the  Mu.vn«  and  thrlr  conjccner*  la  aaclcDI  Crn'ral  j\in«rli-a.  Afrrra 
brii-t  Introduction  concerned  with  the|mieral  chaiaclcr  ot  the  M  lyaa 
blcrophTphice,  the  nianuAcrl[»U  mad  the  T4rlona  theorle*  ot  Interprt- 
Utlon,  "alphabcl*"  and  ■■key*,"  that  have  beeo  put  forth  fruu  time  to 
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timfl,  stDm  th«  <tflL>rt  nf  nUhnp  Liindii,  Id  lOTO,  th*  author  proG«»dt  to 
dl»cii*B  "thp  mathpiDHtknl  clemfnta"  (pp.  lS-36) — Dmiienl  ijatein, 
rh«'torlcal  *iid  svmbollcal  utc  of  imtnlwrii.  mcthod§  of  countlnn  iltne, 
th<^  rliiiul  i;4t)iMi(lar,  the  HMrodomk-sl  kui>wlfilK<!  of  tbeatH:ii!iit  Mdvai: 
'Hbe  pictoiitl  vleioeuU"  (pp.  37-77]— rvllgloatkud  uo»aii>goii3',  pk-torial 
npreteaUtlOQS  of  d)rln^tl(^#,  C|u«drup«da,  bird^  rapt[l<.'«,  occupation! 
•M  oer«inr>niet ;  "th"  grAjihlc  cli'nai'ntK"  (pp.  78-138)— llic  dlrocilon  in 
whlob  tbe  elypb^i  ant  tu  bv  rcnd^  ttie  L'ociip'fitiOD  vt  the  sl}'phn,  annly- 
Slt  of  nnouH  Kr&phli!  etemenls,  hlerojflrpM  of  tha  days,  moniJia, 
HfrlTlW  Thn  flftli  and  la«t  HecUon  of  the  tiook  l«  devoced  to  reprtiduo 
tioa  of  Mmr  Kt^vt-Tiiei'ik  !*pci'iitir'D»  of  (leiitrnl  Aiiirrkinn  lilitroftyphfo 
MxtB  with  appropriiitc  ifiinmcrgts  mid  cxplAtiHllonHL  Tht-ri)  ii re  three 
lodesea:  (1)  ludoX'VOL'ubulArT  of  Mafm  wordt;  (3)  iadcx  of  ^utbors; 
(3)  K«u«ral  lod^x;  nod  ih»  typo};ritpliv  ii'id  if^tipiral  g^t-up  ot  tbe  work 
».re  beyond  reproach  and  worthy  of  the  withftk-  suhjei't  with  wlik'h  It 
deftU.  A»  BU  Inicrprvter  of  lh.eii«  hlerojclyphk'ii,  Dr.  BriDton  inketi  a 
po«ltiU[)  ltii<>rgiiftdUl«  lu-iui^i'-ii  the  UTiiiuti  wrirt^m,  wlio  inniulnlii  thkl 
th")-  «rr  iiminly  or  wholly  l<l<-oxn>pbli-.  »nd  tin-  Pr»iicb  m.-hool  l,roiiow»'d 
by  iDHny  Amcrlciins).  who  look  on  thvm  »«  liireHy  pliuaock-,  holding 
*'thKl  nhlle  chiHily  td<'Of{riptilc,  they  are  occuAloiially  phonptlc" — 
Ikonuiu^tk'  la  th>-  ti>r<u  the  author  has  applied  to  thU  aystein  of  wrltlnjCj 
which  at  tliit«'«  U  pmctlcntlv  a  rohus.  Th-i  □ituu'ojrlpte  or  codlo«*  Ot 
theanotent  Mayat.  of  which  four  Imperlect  ex'trnplea  are  preterrad, 
th*  author  think' Hro  much  inoro  aflin>riomii-Hl  In  eliaracter  ih^iiLevon 
Dr.  FoMi^inimn,  who  ha*  ijciii*  [urih«-t  hithnrCo  In  thl«  inlprjiri-Hiilou, 
bellevpo:  *'thcy  nrt-  primarily  and  cHocntUIIv  rccurda  of  tbe  motlona  ot 
the  heMTitnly  bn4ll(><i;  and  hoth  flxurcfl  and  I'burartora  are  to  be  inter- 
pr«t«il  a<«  ref«rrliie  In  theflr^t  luHiaaco  to  cba  nun  aud  moon,  the  plaii<-ta 
and  tho»«  cou^ti^lUdouK  which  nre  luoitl  procaiij^nt  Uithe  uightly  vky 
Id  thv  Ittliiid-t  of  YuoHtnn.''  I'll'*  voiiK'ntloii,  i>r,  llrinton  ithlf  titipiiorta 
by  eTldt-noB  ehHl  cun  scarwly  fail  W  cnnvifiw.  It  I*  Interpntin^f  in  Ixarn 
that  Ur.  F*(>riitemaiin*ii  t>xpt^natlui  of  thx  21lh  pai^e  ot  thi;  DrvidPii 
Codi'x.  wlib  which  Ur.  Briiiton  ugf<*e<.  Indicate*  "that  It  wa*  Inlniided 
CO  briiiar  the  llm*  ci'VitwI  In  live  revoliitlonit  of  Venn*  iciLo  n-lalion  wUh 
the  aolar  year*  and  th"  cfri-iimalal  yt?tir«,  or  (n/iifinittt  of  MO  dnfi: 
■l-n  tn  eet  forth  the  ndatioixi  hciwccii  thf  rvvolutlotm  of  tho  moon  and 
of  M>*ri'urv  ;  CurLh<.*r  to  dlvldr  the  y<-t)r<>(  Vcnu^  into  four  uo'-qual  parts, 
•■'lltiied  nj^poeCivi'ly  to  t.h>i  four  oiirdliial  pniniii  snd  to  four  llvl'iltlftii 
and  ll'iiilh',  to  ite-l(;iiate  to  which  dlvlnllie-(  eiieli  of  the  Ave  Venuf> 
year*  undiT  ooiisIiIh ration  «h'>ulil  be  (ledk-itted.  "  What  a  wealth  Ot 
•stroiiomk'Hl  und  tiiyrhoLogii-al  IdtiNJ)  tbeM;  old  Americana  posM**ed,  w« 
mrp  only  now  rfally  dlToverlnn. 

The  iiectlon«  ou  the  n-llKion  of  the  ancient  Wayaa,  thrlr  cosmlcnl  con- 
OOirilona  and  ttii.'  reprcsftitttloni  of  ih'cir  (od*  and  Koddeafte«  ara 
mprc'ifly  lut*r"iti'\K,  ^^ud  liero  ih"  iirhor'*  ai.'ijto  IntcrpreUUve  lu- 
ttlni-t  U  'eeri  at  im  be-it.  Of  thi>  (<.UI  flitiirvn  of  deliV-n  la  the  four  u'ld- 
It.-**.  ais  (mort'  thnn  ilir«-.'-|ourth*)  hav ;  b«i-n  reitonnl/.ed,  ol  which  no 
fiiwer  than  IDfl  nrtr  of  Ilzuiii  la.  ttie  loiis^-noifd,  *iiaki'-tonj;ii«il  ifod  of 
life  anit  miMllclne.  who  tia»  iii'itiiv  m.tiilt»a'atio(it!.  In  hit  PxptnUlou  ot 
tti«*  uriiphic  etouioiit<i.  Ur.  ttrlntna  add*  not  a  little  to  our  Block  of 
knowlrdj^e.  the  la^enln-ifi  cxpo?ilt.lofi  of  the  '•drum"  flitnc  brliiic  noce- 
worthv.  Thii  f  volution  of  tliu  'baud"  luid  '^Qye"  »\gn«  la  alfto  well 
broiix'it  on'.. 

Ait  (rnthxr.  thU  prl'iier  U  it  contrtburion  to  iltft  itiidf  of  Amnrican 
pain-eriphr,  w>diih  do-aiTt-Ilt  lo  lliinii-lnigui  hod  \in»rlcHi]l>it  from 
wtuiiu  i'  einanatfB.  and  tavioK  ThI*  U  to  p>i>ip>  thx  bt>«r  Judgment  upon 
thswork.  r*ychnloKlr,*ciiiiiiot  f  .11  to  find  in  ihl*  llnle  volume,  con- 
cerned HI  It  \*  with  the  hi^elnulfiic*  of  iin-rature  and  aipliahella  wriltug, 
maDy  (hloK*  ■>'  I'rofvuiid  and  luabliig  Interuvt. 
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Otvttono  Dilute  HOmto.    O.  ScROt.     Tbriw,  2894  (Witrttt«  iagU  M 
<Mta  SocUti  Bvwta^a  dtAiUrvpoiofia,  Vol.  J,  Fuckolo  So,  IBM),  pp. 

IB,  8 TO. 

A*  text  for  liU  ««iu7,  '^Are  there  Woeum  of  G«olaaF"  Prof.  Seifl 
pul«  [OTward  Ihit  followtoK  ttatemenC:  "Horpfaoloj^lcftlljr  and  fuDclk»- 
slly.  woDiaa  fkilB  to  rvmcb  the  nonnaJ  auilfl  developnienc,  rrauiniu 
ceunlly  behind,  u  U  there  were  m  geiieral  amtt  of  dcrckipmenL* 
Wonuo  Id  muiy  wayg  prenenU  tralU  of  (.hllclhuM),  v,-hioh  havedl^ 
•ppe»r«dlo  thauultnuU*.  Tfasuttfaor'acoDcltuloti  la:  "Thu  wooaa 
bu  HOC  mdIdi  like  man,  li  euy  to  demoMtnU;  yet,  It  c&aaot  bf 
doabl«iltnat  there  are  many  troaeo  Klftrd  with  hij^ii  Incetllgenee  aid 
energy  In  1tE«rary  prodnotiouB  aod  la  tne  Bne  u-ts,  but  ftnch  n-oni«ii  an 
not  KenluHes."  TnooKli  there  ve  no  woman  gentuuia.  Prof.  Scigi 
write*:  CO  "That  witlioiit  beloga  aenloa,  wooian  tnay  b«  the  dwUni 
ot  fcenluaes,  tor  tbe<*e  haTe  reoeTved  anperinr  charmctcn  tonod  bi 
her;  ('2>  trelnzot  modeal  or  lowlntelUnnioeelwcaTt  girt  birth  of  off- 
■prlD|{ut  v<|ubT raise;  (3)  bciiw  tritboutolgb IntaUlgeDoe abe c«n be tbt 
mean*  of  iranatnlttlng  iiipiMvir  facaltles  by  th»  pateroKl  or  atarle 
lino;  (4)  th«  'gpoluft'  of  womao  when  It  ezlils,  li  rudlmeotAl,  latent:, 
and  remain!  so  aa  a  Bexua]  fact;  and  no  miit>s  or  oth«r  favorabU 
factor  U  ever  able  to  demloi)  It  to  the  decree  of  male  geniai ;  (5)  tber* 
to  Moaettini!*  an  apparent  jcenlua,  aaoperlorlty  over  the  average,  trat 
really  a  niak-  )i<?rv^Uly  frhlch  dr:vi-ln|ifl  vrlth  phvilcal  male  charactcrlMlca 
Id  Ih'*  f  Ftnic  woman,  a?  Ixjmhro«ti  has  ob^ervoa ;  thU  le  an  abnornialltr, 
m  herodit r  iu)|>«rfect  by  lack  of  correspoodiaK  selection  Is  the  aecMM- 
ary  Bexoal  obaraccert. 


DUs  8teU  dea  Weiba. 
Maria  Wbkdt. 


Dk.  Fsxo. 


F<T«ucA  eiitrr  Pratt^n-I^n/dkologle. 
Korneuburg,  1883,  pp.  Iw, 

Brain  anatomy  shows  no  inforiotity  in  tbo  brain  of  womon.  Hi*! 
speeiflo  gravity  of  the  gray  matter  in  woman's  bralo  is  greater^ 
tfkan  in  man's.  Hi^r  brain  la  absolotely  smallnr  but  relaUrely 
iBTDer.  The  weight  of  man's  brain  is  to  the  weight  of  bla  body  as 
1:38.  Woman's,  l:iS.  The  nerve  tracts  are  shorter  enabling  im- 
preaslonH  to  reach  the  brain  laoner.  Tlila  a<-i'naiit«  for  the  greater 
mental  aciivily  Aiitl  qulcknttsa  of  women  and  amall  OMn.  On  the 
othtir  blind,  thoro  la  loss  oxygon  in  the  blood  in  the  case  of  womaa, 
not  favorablo  to  moDtal  aaoVlky.  Tbi^  is  not  oompenastod  for  by 
frequence  of  heart  beat  and  reapiralion.  To  tho  odvantAge  of 
woman  la  her  groa^cr  sAnsibility.  The  threshold,  both  a>B  regard 
stimulus  and  time.  Is  lower.  Her  finer  sensibUity  Is  shown  pardc- 
nlarly  in  the  aenac  of  touch  bat  altto  in  tempera'tnro,  tAst«,  Bmell, 
sight  and  hearing.  Woman  haa  gr(>aU<r  receptivity  and  more  rapid 
and  aoonrato  pereoption.  The  nipidlty  of  ber  peroepUons  and  np- 
reaentations  is  shown  lu  her  ereater  power  ana  rapidity  of  misiOil 
Her  memory  Im  ti<?tt,er,  parttrularly  fur  colon,  tastes,  carasM  ud 
for  cuncrctv  pleiuant  and  unpli-atuint  exporlencos.  She  exoalslo 
imaginative  power  and  in  phantasy,  and  it  seema  a  pity,  sayfr  the 
author,  that  she  liatt  not  excelled  In  mualo,  paintiuf;,  poeby,  and  la 
the  other  arts,  depending  upon  this  faculty.  Tbo  book  is  chtldisb 
thronghout  and  of  no  psyohologloal  valno. 

X. 

La  JVycholoffie  de»  StMt  et  tt«  Fondemtn$  Pkytiotofp/jue*.      AumSD 
FotnLLKB.    Berne  deti  Deux  Moudea.    Vol.  8, 1893,  pp.  33. 

It  hu  boen  eald  that  minds  have  no  sex.  This  might  be  true  if  we 
VAK  pore  spirits,  but  In  our  prevent  eondltlon  our  cbarae^sn  i 
nedVS  the  imprass  of  our  organtsma.      In  paychologloal  prot '  — 
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ooncvrnin^  t)i«  ruorxl  and  eooIiU  r«iation«  of  the  sexes,  biologiciU 
ooDfii derations  have  nol  been  safilcivntly  r«giir<Jed,  bat  bioIoeut< 
«re  now  iotroducing  elemenla  of  ereat  valno  into  the  study  oi  the 
sexes,  by  an  vxact  charaoteriKatioii  of  ttie  physical  aad  mental 
traits  of  eacb  sex.  It  it  Is  tru«  thiit  morality  and  M:ience  tthonUi 
fodov  oatore,  the  origin,  charact^riitlicu  and  purpose  of  the  sexes 
ia  the  evolution  of  life  paniiot  be  disregarfJed.  To  entirely  oblit- 
erate tbe  differenceB  of  sex  would  bo.  as  Geddes  and  Tbompaon 
have  said,  to  "begin  evolution  upou  n  new  bosi^." 

Since  the  earliest  anticiuity  i>hilneopberH  have  maintained  that 
woman  is  an  example  of  arrested  development.  This  idea  baa  been 
proved  faltte  by  recent  science.  It  is  now  shown  that  the  embrjo 
reoeivee  a  mathematically  etiual  part  of  maternal  and  paternal  hiid- 
staace,  and  that  the  sex  ia  determined  by  the  amount  of  nonriah- 
meut  provided.  Insufficient  nourishmQiit  tends  to  produce  males, 
and  more  favorable  conditions  of  nutrition  females,  bo  that  the 
feminine  sex,  fjir  from  beiiiff  the  result  of  arreati^d  development 
demands  the  most  favorable  conditiocie  of  noiirlsliment  to  deter- 
mine It.  M.  Armand  Sabbatier  had  already  found  that  the  oharao* 
teristEca  of  tbe  female  are  concentration,  unlflcation,  oohenion, —  of 
tbe  male,  division  tvnd  dispersion.  Carrying  this  method  turthor 
we  obaerre  that  the  female  repreeente  solidarity,  Inwardneea,  de- 
pendence; tbe  male,  differenuatlon,  outwardness,  Independence. 
The  Temale  represeiite  receptivity,  economy;  tbe  male,  motion, 
activity',  expenditure.  In  the  female  the  temperature  is 
lower  and  the  consTimption  of  xitalttj'  less.  The  female  is 
oalm,  tender,  altruiHtio ;  the  male,  restless,  explosive,  egoistic. 
The  female  excels  in  finesse,  conning.  It  is  her  forte  to  wait, 
observe,  divine.  Her  brain  is  more  refined.  The  male  excels 
in  intellectual  effort,  in  atteiitiou,  in  penetration.  His  brain  Is 
isj-icer.  The  female  represents  beauty,  Xhe  sesthetic  element, 
passivity.  Impressionability.  Her  temperament  is  phtueTnitic 
or  lymphatic.  The  male  represents  force,  tho  dynamic  clement. 
Kis  temperament  is  choleric  or  bilious.  The  female  is  more  apt 
fn  particulaFS,  details;  the  male,  in  generalization  and  abstroc- 
Uon.  Tbe  female  is  intuitive  and,  wh«n  not  ruled  by  reel- 
ing, sees  more  justly.  Tho  male  is  deductive,  analytic,  and  sees 
farther  and  deeper.  With  the  female  the  association  of  ideas  Is  In 
space,  bv  contiguity;  with  tbe  male,  in  time,  by  causality.  The 
female  nos  a  better  memory,  is  more  imaginative,  more  positive 
and  practical,  not  given  to  Utoploe,  is  reserved,  circumspect  and 
pri'-tlent,  ia  more  conservative  and  baa  more  common  nt-nse. 

As  we  rise  in  the  scale  of  animal  life  tli^se  sexual  differencea  bo- 
oome  more  marked.  Darr^-in  and  Spenser  have  endeavored  to 
explain  them  by  natnrtit  selection,  but  thnt  explanation  la  incom- 
plete. An  internal,  not  an  external  determinism  fixes  the  primary 
oharncteristies  of  the  two  sexes.  The  explanation  ol  mornl  dilter- 
ences  should  likowirte  i>o  sought  in  fundamental  organic  differences. 
These  result  in  woman  in  the  complexity  and  preponderance  of  tlie 
nffectiotiB.  Some  have  cited  the  conjugal  and  maternal  love  of 
woman  tui  an  evidence  of  infenoritv.oecaufie  the  same  Is  found 
omoDK  the  lower  animals.  Uut  wo  might  apply  tills  mode  of  rea- 
soning to  masculine  superiorities,  as  for  example,  to  coon^^e.  Tbe 
fact  that  courage  pointa  back  to  early  stages  of  evolntJon  is  DOt  a 
reason  for  depreciating  It. 

[n  considering  the  defects  in  woman's  Intelligence  It  is  difllcult 
to  determine  those  that  belong  to  her  nature  and  (.hose  that  are  the 
resnlt  of  Inferior  instruction  during  past  ages.  It  is  certainly  evi- 
dent that  reform  is  needed  in  tbe  iuBtructlon  provided  for  women. 
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and  h«r  economic  and  ja<31<dal  advontagea  are  tar  from  what  I 
■hould  be.  Identity  of  function  in  man  .i.n<]  woman  in  Mocietj 
impoanblc  but  there  Hhonld  b«  an  equivotcnc^  of  duties,  bflttarxeg- 
ulued  by  Inw.  To  find  the  ioat  balance  that  ahall  inaure  an  eqculttT 
b«^e«n  dnUea  and  riRhta  In  the  family  and  in  kocial  1U«  U< 


tbe  great  problemK  of  ili<>  (uturn. 
TouiU6e*a ' 


work  i8  (»>rt«iinly  Iba  beat  that  has  reoenthr  been  < 
on  this  aobjeol.     Nowhere  (a  the  want  ot  aooorsta  detailed  work  iol 
pNyoholaay  ho  macfa  ahown  aa  tn  the  aoatterad  effort*  that  ban 
Duen  miido  thua  far  to  outline  a  payoholoRy  of  woiaaa. 

Vebfr  di«  Frauenemanclpatitm.      Von  Dk.  OustaV  TeichmGllbx. 
Dorpat,  ]»77,  pp.  M. 

The  term  "  Emancipation  of  Woman  "  Impltea  her  present  condl- 
tlon  bo  b«  on«  of  slavery.  The  facta  warrant  thla  Implioation.  la 
tbia  a  nevi-Ksity  imch  fin  the  partial  aabjectioo  of  childron  ia  admit- 
ted to  bo?  Is  tho  difffironco  between  th«  mxm  of  auoh  a  obaractar 
OS  to  warrant  the  aaaumptlon  that  the  flnal  aim  of  woman  dtBenl 
frora  that  of  man  ?  AU  viewa  with  regard  to  woman  oan  bo  claatad 
under  three  heads.  The  tlmtt  view  is  Cliat  of  Aristotle  whicli 
usHumea  that  the  actual  oondition  of  woman  realizea  tbe  dealeu  of 
nature.  The  nenond  ta  that  of  Plato  who  holds  that  her  indlTidaal 
existence  aa  a  moral  and  i m^cllf  cttial  being  enUtlee  hertotlweB- 
Joymont  of  a  llko  freedom  wlUi  man.  Important  aa  arc  the  repro- 
ductive &iiti\itieB  they  are  only  a  means  to  the  oontinuaiu^e  of  tbe 
race,  and  can  never  be  to  either  man  or  womao  an  end  in  tbem- 
solvrai.  Tho  final  nnd  of  evor}'  htim.xn  being  mast  he  thn  dovakw- 
ment  of  his  mental  powers,  in  the  possoBsion  of  whieh  high  gins 
women  are  niinal  nharera  wftb  roon.  To  thU  sound  pliilosophio 
view  tb«  thinl,  thai  iinpoHed  hy  ttociiil  nece«eily  seta  it«  seal.  Tbs 
only  adequate  aUeviaLlon  of  the  miseries  resultant  npon  ovv 
popnlatton  Is  for  the  at&te  to  fit  everyone  of  its  cbUdren.  refardIsM 
of  B«x,  to  earn  a  Uvelllioud.  O.  B.  S. 

m.— MISCELLANEOUS. 

AUtPMf/    einttr     onUiloffUdutn     Begrunduiig     dp*    SrfitaoUen.       VOO 
QvsTAV  Enoel.    Berlin,  Wm.  Herty,  I8B4,  pp.  212. 

The  aathor  Is  a  vlgorons  phlloBophical  writer,  who  for  nearly 
for^  yeara  hns  b^eii  talnkinR  Hegers  thoaghta  Inio  both  more  coa< 
denied  and  more  modirii  form.  This  is  his  nuwterpiec«.  It  Is 
HoKeUam  complete,  and  moro  or  Iobh  atoned  with  Darwlnlsa. 
X>oqr,  beliiR  niul  evolution  ore  one.  They  oompriae  oil  payoholoci* 
oally  possibltt  formi  of  »  bvuiiininK.  What  o«j;Iu  to  6«  is  Uraoed  from 
the  lower  Hpheres  of  numbor,  quantity,  time  and  space  to  art  aod 
morale,  till  in  the  union  of  the  inner  and  ontor,  eondnot  andre- 
lif^on,  theproblem  of  the  pofiaibilUv  of  the  higher  world  la  an- 
swered. Tnn  qulnteHHeiico  of  Megelltim  haa  never  been  mon  sue* 
oinctly  stated. 

/  jfi«fi*H  d«tla  seKTfuro.    LfttHra  Umuta  al  Oinwlo  toeUile  TWvigiatto 
U  16  ApHU,  1SS3.     OiuaKPPii  STUOCUI.    Treviso,  UW,  pp.  M,  i 
IZmo. 

In  this  IntorOKtine  little  book,  the  aathor,  who  Is  profauor  of 
phlloiophy  in  the  Llceo  di  Trovlso,  treats  of  the  "mysteries  of 
writing."  graphologj-— thnt  universal  belief  in  the  existence  ol 
some  coanectiun  btitwuoii  Uio  writing  of  a  poraoQ  and  iila  cbaractcxt 
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•  lieUefta  common  and  ho  wide-npread  thai  It  oannot  be  enUrelv 
nouudlesfl.  After  noticinc  vnr>' "rielly  Srvrrino'*  "■roficinafor," 
D»»0\iTV\,*e  "Mcdicina  deile  paseioni"  {in  which  ia  to  be  found  a 
fltndy  of  the  vriOne  ol  Silvio  Pelllo  by  the  Abb*'  Flaadrin), 
li6nz6^*"Chirogran\mato  nwiiitfia,"  Dele8tre'a"Wj/aWr«d/'J'«CTtlKr«," 
and  Ch»  lnt«r  workti  of  Michon.  "Otrpieux-Jaitmin,"  "Dttekamp," 
«to.,  Prof.  Stucchi  remarks:  "Orapbolc^',  whlcb  ought  to  b9  a 
moat  Taloable  anxUluy  of  p«iyc)io1oKy.  has,  like  this,  Ita  cuentlal 
ba«U  fn  a  third  »cirtnc«,  nhymloioKy;"  and  proceeds  to  outline  iha 
nafeareatKl  pru<:tici>  of  irr&pholu^y.  Ilin  conclusions  nr«:  (1)  That 
grapboloev,  lika  any  ocher  aoioDcc,  has  a  t  hooroticAl  nnd  a  practical 
part,  and  Jruin  Uio  uxaot  and  etire  appUcatloii  of  theoretical  prhici- 

{)!«•  con]«s,  with  long  aad  patieat  ex«r«iie, special  ability;  ii)  that 
D  OTd«r  to  estAbllsh  AD  exact  comlatioD  botroen  oertAin  graphlo 
siens  and  the  moral  and  intelleotnal  qualities  of  one's  self  a-i  of 
others,  a  better  knowledfje  of  one's  self  and  of  others  Is  neoesaary 
In  order  to  iivoid  railing  itito  ^evoos  error;  (3)  that  not  all  the 
graphic  manifetiUitions  bnvi>  the  same  value  for  {crapholoiciciU  lo- 
qoiry-  (4)  that  a  single  writing  is  inouffloiaDt  to  reveal  the  nataie 
of  a  given  penKin.  A.  F.  C. 

BtAmen  und  Tirmperatvrevtppuiung.       Von  PSOP.  Dit.  Z.  OPTBK- 

HBOms.     Berlin,  ISQS,  pp.  13S. 
This  thoughful  and  important  paper  takes  a  stop  beyond  Bouller, 
IDumonc,  MantegaBiia,  Vel,  and  scores  of  other  writers  on   pain,  a 
subject  which  hns  been  under  investlKnUou  at  Clark  ruiveroity  the 

SasC  year.  Pain  sBecte  the  course  oF  dincaac,  and,  iudoed,  fllls  llie 
Istory  of  medicine,  which  wars  on  it.  It  is  n  degree,  not  n  kind  of 
sensation.  The  fact  that  saponin  kills  touch  and  not  pain,  while 
chloroform  kills  pain,  hut  not  touch,  shows  that  their  centres  or  con- 
ductive fibres  or  both  are  different.  Pain  is  not  the  mjixlinal  sensation 
aeense-organ,  but  the  most  intense  sensation  which  follows  the 
etronKwst  Htimulus  in  the  vaso-moWr  nerves.  Besides,  the  inter- 
ruption of  pain  eonductivity  and  ol  vasouliir  intHTvaiioii,  the 
increoAe  ano  reduetlon  of  the  sensHtJonfi  of  temperature,  b»vc  been 
noted  iu  all  fully  recorded  cases  of  aynnKomyeha,  or  dei:eueration 
of  the  posterior  horn  of  the  Bpiaal  cord.  Touch  nerves  do  not  pass 
here  and  have  no  known  connection  with  the  horn,  hence,  ho  Ions  as 
temperature  sensations  were  thought  to  be  metlinted  by  taulila 
nerves,  this  was  InexpUeable.  Temperature  sensations  are  unique 
iu  being  eompONed  of  ximnltaneouii  antion  of  sympathetic  and  of 
tactile  nerves.  Wlui  thus  Wen  f-alled  thf^  symputhetieus  is  compoeod 
of  two  quite  distinct  groups  of  flbres,  viz.,  the  splanchnicus  nnd  the 
synipnthetic  hvntein  proper.  The  latter  la  peculiar  among  all 
nervee  in  that  It  hiui  c*utript>tal  auJ  c«utrifutcal  couductivily  bv  Ite 
connection  with  nnt<^rior  and  posterior  roots,  and  aUo  hy  [orKins 
at  the  periphenil  end  n  second  arrangement  for  centripetal  nna 
centrifugal  eonduetlvlty  is  provided,  of  which  the  latter  innervatee 
the  nen'CH,  and  the  former  mediaCea  the  stimuli  which  proceed 
from  the  tissues.  A  conotaut  excitation  goes  from  lhL>  anUnior 
roots  to  preserve  the  vascular  tonus,  which  may  be  Inhibited  by  an 
opposite  i)aiu  current  from  the  periphery,  causing  relaxatioa  of 
tonus  anu  hyperuimla. 

A  Btvicu)  of  F!volulionaTy  Ethic9. 
New  York,  1993,  pp.  Ml. 

The  (Irnt  29^  pages  are  devoted  to  well  made  digests  of  thirteen 

leading  lA'riteraon  evolutionary  ethlcn,  hoginningwlth  Darwin  and 

emhraclng    Wallace,    Hauckcl,    Spencer,    Fiskc,    Ralph,    Barrett, 
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SteveiiB,  Cnmeri,  HiiffilinyjGiitycki,  Al"xiintl<>r  »nd  Ree.  M^M 
are  hard  to  malce,  but  il  In  indispenauble,  in  these  days  of  ruld 
•ccunitUatios  literature,  that  thev  gtaall  be  nuule,  aod  nuule  B^mcm* 
alic^lly  lUid  tbOToashly.  Mr.  Wiliiamfl  haa  acquitted  binaeiUmHij 
well  here.  Part  U.  la  nui  own  and  la  devot«d  to  end,  will,  ramloai 
ottboaxht|fee]laeand  win,  RKoUmand  altiulam,  oonsotenor,  otoc- 
ress,  rcaulte.  and  the  Idcnl,  »n(l  the  way  of  Ito  atiainineat.  Cbrie- 
tiaiuty  U  UcfoDdcd  na  a  "  iwtnfurting  boliof."  Tb«  disooasloiu  are 
practi<>al  aod  tre«t  o(  such  tbcoies  ae  the  labor  qaeetioa,  luxniy, 
maataloery,  Bellamy,  edacatloo,  the  BtAt«a  of  women,  nsbte  ol 
anlvenltoea,  ciLpItafpDnlsbin«nt,iUtniiiiTn,ch&n(p>  of  hoart,  uavei;, 
aaorllloe,  goidoa  age,  domoerafy,  habit,  henllh,  want  of  reat,  pleas- 
ure, eud,  law,  et«.  The  length  of  the  discnsaion  la  atoned  for 
by  frequent  Hurnraarlem.  Tlie  hlRhent  Joy  of  hunuui  asaoclatlon  It 
tbe  luvn  of  tiohle  rlmractfTH.  The  Anal  deatmethm  of  the  taoe 
need  not  trouble  ua.  A  far  greater  sooroe  of  pre*etit  pain  la  the 
loea  of  faith  In  peraonal  Immortality.  It  leaves  death  a  harder 
sorrow,  but  it  lendv  lif«  a  new  moaniDf;.  The  (cood  wo  strive  for 
llee  horo.  Wo  must,  th«r4<'forCt  drnw  closer  Id  B>'sipatby  aod  by 
mutiiiil  kindness  rendur  Ions  leaa  bitt«r.  We  most  bow  to  the  iner- 
Itable  and  strive  to  '^jotn  the  oholr  tn\-islble  of  thoao  immortal 
ditnd  who  live  again  In  minds  mode  hotter  by  th>-ir  proaeDc«  "  to 
■corn  tho  "miHt'niMu  iiiinE  that  end  with  ttolf.  in  thoughta  aubllnifl 
that  pierce  the  night  like  atari4."and  thus  enkindle  t^enerous  ardor, 
feed  viure  love,  and  make  the  ''iuqhIo  wliioli  in  the  );l<iditoMi  of  the 
world." 

I^lfeholoifis  du  MUUain  Pn^etrwnnd.    Pax  A.  EASVOir.    Paris,  IBM, 
pp.  818. 

This  Is  one  of  the  "social  psyphology  studies,"  and  has  excited 
great  iatereet  and  opposition.  Tho  authur'a  main  theme  ts  bbsl 
annlea  ore  a  souroe  of  crime,  and  he  ban  Atriven  to  fCJve  as  b  work 
of  scienoe  and  not  n  collection  of  nciuidals.  He  findu  that  army  lifs 
deprsMeti  mentality,  broods  contompt  of  hnman  life  and  physioid 
■uffdring,  oaosMbrutnlity  and  grosBnesB.  both  within  and  wn| 
tbe  proreadon,  and  provokea  sexuality  and  lot;nl  erimlnality. 
leal  analgesia,  moral  am««lhfiKia,  the  fact  that  hU  is  suppor 
ta  esprit  3u  mpB,  the  distaste  for  useful  labor,  the  aabxtltution  i 
bmte  force  for  renpect  for  right,  —  these  onnse  tbe  demoraUzatioo, 
misery,  alienation  and  Bulclde  which  statistics  show  to  bu  bo  prer- 
■Itmt  araon)c  mllltury  men. 

Apperticption  and  th«  Minremcnt  of  Attentimn.    Q.  F.  8T0UT.    BDad. 
Vol.  XVI,  1891. 

In  this  analysis  of  the  thinking  prooem.  Stout  aseathe  term 
"Appurcoption"  la  the  Ilurburtlau  senso.  Attention  la  a  motor- 
proccsii,  a  mm»cular  action  which  cannot  be  shoiply  marked  off 
Crom  that  wliluh  prodooMi  phytiioal  ohaoRe  In  external  bhii^^.  It 
Involve*  aoCual  movement,  muno.alnr  strain,  or  at  lenst  motor 
impDlss.  II  is  not  nn  oocnsional  net.  In  the  clOHrnoss  and  Btrengtfa 
of  preBontatlona  which  BUCL-esaivety  become  salient,  there  is  merelj 
a  dilTerence  o!  decree  ;  but  between  the  salient  presentation  at 
any  momeut  and  tlit-  out-7.ono  constitueitle  of  mind,  there  b  as 
luiDridgedchiism.  This  nniqtiesallenoe  must  bo  due  to  a  spedflc 
process  which  m  cAlled  attention. 

Uental  elemvnUt,  like  eodal  elements,  gronp  into  systeme.  So 
long  ne  the  systom  lasts,  it  preveots  lt<i  elements  from  anting  in 
any  other  system  or  indopenoontty.  It  may  break  np  and  set  its 
Domponenla  free,  or  may  unite  with  other  ayatems  and  thereby 
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Umit  the  action  of  wich  ©lement.    "The  proeetw  liy  which  a  m«nU.l 

■ffttem  Incorporates.  orlendH  to  Incorporate  a  new  element,"  ie 

I. Mpp«rceptlon.     In  tolit  nyitthesiK.  attention  nltisi  apperception  by 

foonMine:  n  pri-Konbatloii  until  tlie  itmierriplenL  sj'st«inrini  suc- 

'  d  or  fniird  In  aasfmlloting  ib.      Such  aselstAnce  Is  npodful 

i  the  complexity  of  an  np percipient  group  or  the  novelty  of  a 

ntntioii    rctardn    incorporiktiou  i     It     Is    uiinecitiHuu-y    wber« 

loorporatiun  tus  grown  easy. 

Id  its  activity,  tbe  apperoipient  system  is  not  isolated  ;  it  exdtea 
Otthsr  cystemeand  th«4e  tend  in  turn  to  ftot  (Cooperation).  At  tbe 
•  tine,  It  wealcnnM  alt  those  groapa  which  nre  not  enpnhto  of 
iWniag  with  it  in  tbe  snme  Byslfuintic  activity  (Comprlition). 
1t>B  more  a  ByBtem  coliperat«B  with  others,  the  lees  it  is  able  to 
OOBBpCte  with  tbem.     A  presentation  which  may  be  apperceived 

awtrentnt  systems,  is  grasped  tiy  the  atrougeet.  t.  e  ,  by  the  on« 
oaa  action  has  been  moat  recent  and  intense,  has  been  ft'eshened 
ty  repoae  or  utimulated  by  organic  sensation,  tntrinalcally,  the 
ftOnptnesB  of  a  eystem  to  ap^ercelve  depends  upon  its  eymitietrlcal 
ingMUcation,  tie  oomprebensiveueBs,  the  coheeireneea  and  eenso- 
ekaraoter  of  its  parte. 

This  stren^h  la  tested  in  the  ermfliet  which  arUes  when  "on« 
■yvtam  in  fluKlmilnting  a  new  element  tends  to  wreat  it  from  ita 
preformed  connection  with  another."  If  the  attempt  succeed,  the 
reanlt  la  j»o«;iiw  apperception  ;  if  it  fail,  negative  apperceptloii ; 
and  at  Umea  the  Issue  may  remain  iu  suspense,  as  when  we  ar«  left 
bopel*>ssly  in  <toiibt. 

To  UluHtrate  this  normal  inter-action  bv  contTMt:  In  hypnotlo 
miCKeHtlhllitY,  a  donilnant  system  ejtcitetf  by  the  hjTJnotl/.er,  and 
ezercipint;  uri)iinit<^0  tyninnv,  praveutn  that  mutual  cumputition 
I  and  cooperation  which  woultl  correct  or  diiipcl  hallucination. 

AUenCioa  ie  fixed  upon  a  particular  prcBcntation  hy  the/efHng 
wWeh  acoompanlea  appereeption.  This  feeling  plus  apperpeption, 
constiti)U'«  intfrt'at.  Among  Devernl  presentnUoni)  brought  up  by 
■enaor^'  impretJ»Ion  or  nsHOciution,  that  one  excites  Interetit  and  U 
Mleoted  by  attention  which  ia  congruent  with  the  most  excitable 
•pperoeulivi*  group.  To  this  congruence,  the  likelihood  of  apper- 
ception la  directly  proportioned  ;  the  likelihood  of  accompanying 
attention,  inversely  proportioned  :  for  when  Che  presentation  is 
wuU  cuii(onn«d  to  Uie  group,  it  glides  into  place  without  a  ripple 
of  iri^ntloD. 

The  pree«ntatioD8  eucoesaivelv  attcadod  to  form  the  train  of 
Idea*.  As  distingniahcd  from  this,  the  train  o/  thfmght  Impllee  that 
e««h  Idea  be  apperoelved  bv  toe  same  persiatentty  aomlnant 
BjBtem,  and  that  the  relation  linlcinft  aach  tden  to  its  predecessor, 
form  alao  a  source  of  the  interest  through  which  it  attraata 
attention.  Tbla  dlatlnetlon  reata  upon  the  organitatlon  of  mental 
■ystenw.  Tlioti^ht  involven  thtt  activity  of  ;>r<ipwrKoN(il  syBt4<ms, 
^^,  of  ay&tems  whoao  constituent  elcmcnte  are  united  according  to 
^^^pnalOKoua  plan  or  type,  and  which  apperceive  obleota  otlienrlee 
^^Kree,  "mvrely  Irccnune  thtry  aKTee  la  being  capable  of  entflriog' 
Into  certain  roLations." 

There  is  a  consequent  diatinotion  between  reproducUon  bv 
■Imple  aMO'Clntion  and  proportional  reprodaottOD.  In  thii  Utter,  it 
!■  not  tha  aimilarity  or  other  apedal  onaraeter  of  the  preeontatione 
fnte  that  determines  the  revival,  it  is  the  analogy  of  oonstltoent 


relations.  (Let  ~ 
b" 


tboogh  It  resemble  a.) 


^i  then  a*  will  oaU  op,  ttOt  a  or  b,  but  b*  :— 
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A  DdaI  ohnraotcristlo  of  thinklnit  in  the  revenion  of  attention  to 
previoas  links  iu  the  trun  of  idvga,  in^'iiR  riev  to  &  modiBsd 
np«Utlon  of  it,  and  avotding  that  oorrtict  which  prevlooaly 
htndered  the  Incorporation  of  a  pr«*entatioa  in  an  app«re«ptlTC 
•7at«m. 

Lt  SntHnwnt  cf  la  ^MH.  Par  Akds*  Qodpskmavx.  Parla,  UH, 
pp.  SSI. 

ThU  Msar  In  comparatlva  and  szparlmental  pajcbology  ia  dMli- 
oated  to  Rloot  and  Dr.  Uagnan.  Five  ohapten  ar«  first  given  to 
tha  deacrintlon  of  mania,  melancholy,  hypochondria,  eomugr  and 
chronic  dulirlnin.      NnmiMl  psycholo^  l»  treated  rrorn  thaauuid* 

S3lnM  of  pxcltfltioQ  or  dcpreasfon,  and  tbe  emotion*  and  aaaoda- 
on  of  Ideas  are  treated  aa  muitciilar  tendeoclcs  and  ooSrdlnationa. 
The  K<"it^ral  coiiolusioa  la  that  the  work  bv  wliich  the  effort  of  a 
toaduncy,  whik-  yet  vogue  and  undooidea,  to  apedoliae  itealf  ioto 
More  or  Iom  complex  gronps  of  motor  phenomena,  ooiresponds,  ia 
thelaatcaaeof  definite  mnaculsrcotirdinationa,  to  Ibe  work  DV'wUeb 
an  omoUon  tskox  croncrete  form  and  creates  a  definite  ayntnt'ali  of 
the  *iltimentii  of  eonscJoumeaa. 

howtil  lAKlure*  on  t)ui  A*<i^»t  of  Man.  By  HSKBY  DTtotuOND.  NeW 
York,  T.  PotU  A  Co.,  ISM,  pp.  346. 

Tha  laat  few  leeturea  of  thLa  fntereiitlns  coonie  are  oraitt«d,  and 
ilt»t«iul  U  :t  lOHK  introiliiction  of  tifty-Hix  pn^iM.  Probably  thera 
waa  nevi<r  a  book  that  admitted  being  c-ondrosed  ro  completely  into 
a  few  ftentencea.  Evolution  iti  a  grand  drama  approscnlnjrtla  laM 
act,  man.  Thin  1«  tha  agt^  of  the  evolution  of  evolution.  Tbo  be- 
ginning mast  be  interpreted  from  the  end.  Oomrln  too  mocli 
WBorea  man.  The  atruKicle  for  the  survival  of  othem  bvican  wUb 
uia  flrtC  core  for  the  egg.  The  ievcnty  vestigial  struoturca  wUok 
Weismann  ennmerfttaa  in  man  show  his  evolution  from  lower 
forms.  THe  arreet  of  the  body  came  wtth  tools.  Nowthialaa 
psyohloal  nnfverae.  RonI  growth  begins  with  feelings  wbicb  wb 
■hare  with  the  lower  aolmalo,  Ola  aga  and  death  ahow  traoaaot 
devolution.  The  evolution  of  motherhood  stands  for  altrulaai  and 
love.  The  father  oomea  later  and  ntanda  for  iuatjce.  The  family 
waa  very  slowly  nnfolded,  and  b  the  root  of  all  oezual  iiuttitutiom. 
The  wurld'a  tiiatory  In  a  love  story.  Nutrition  and  reproduction  ore 
the  roota  of  eolflshncaa  and  aneei&shneee  respectiro'y.  All  is  pio- 
orenlTe.  Qod  does  not  live  In  gaps,  and  love  is  the  cotunmmate 
NOaaem  of  all  Avotuttonary  prooe«iMui.  It  in  the  old  I'nulino  elurilv. 
Tha  book  iaaploiunnt  ami  very  popular  aummary  of  the  world 
pfoOGisca  trora  the  atom  to  the  aaint.  On  the  whole  very  liberal 
and  proffreaaive,  and  to  be  moat  warmly  commended  to  ail  who 
■till  toel  th«  old  Donne  of  oppoeitioii  bi-iwet-n  aclence  and  reliRloii, 
all  trace  of  which  the  author  himself  has,  buwovcr,  by  no  ineani 
escaped. 

Baanl  Conceit*  -(n  Fhilotophy.  An  inquiry  into  Beine,  Non-Being 
and  BcwmlrijT.  By  Aukx.  T.  Oiuior^n,  Ph.  T).,  Profriwor  of  Phi- 
loeopby  in  Princoton  Unlvereity.    Now  York,  IBOi,  pp.  303. 

Oontemporary  thought  In  chiefly  marked  by  Ita  wvakncw  ia 
reBp«ob  to  fonoamentM  pbilosonhical  conceptions.  Thia  oamea 
aeuationaliam  inpsrobology  and  phenomenism  In  philosophy,  and 
hence  oomee  agnostJetam  on  one  hand  and  monistic  pantnebm  on 
the  other.  Intermediate  betwiMin  theso  the  author  woold  eround 
Uie  world  of  reality  In  an  Absolute,  posaeaaed  of  aaprenw  uiteUl- 
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r.-ncc.  gcMKlnviHt  and  lovo.  Thu  author  aoknowlvdceii  "the  fcreat 
dflbt  I  owe  to  ray  honorod  toachor,  the  von«rat>I«>  MoCosh,  to  tho 
^ilrtt  of  whose  realistic  philoaophy  I  hope  my  otm  work  will  b« 
nuBtl  loyiLl."  The  author  mateH  that  he  is  aUo  Indebted  to  Pinto, 
'|Aristutl»  fliitl  olhorH.  Tliu  iiuUior  is  4>)iHi>iitinlly  rij^ht  in  hU  mala 
pOflttona,  but  only  In  n  a«nBo  lik«  that  iu  which  the  Old  TestameDt 
iiropbet*  of  Ohrlnt  wer«  ChrUtLin.  He  dimly  iiee>  the  re-revela* 
Iwa  of  his  own  doctriiiutt  in  thn  iinwor  dlrectlous  of  soience,  but 
I  tqrs  very  Uttlo  thut  might  not  hnvo  been  said  fifty  roars  ago.  The 
lb»i>lcUa>n  honest,  flOTQest,  old-fikshloaed  plea  (or  old  doctrines  on 
[tnd  old  grouudo. 

n«  SynthMic  of  Mind,  the  Method  of  a  Working  Pigohoioffif,  by 
I'Oorrdoii  Ford  (J.  V.  Sheehan,  Ann  Arbor,  Mich.,  M  pp.  Svo.>,  Is  a 
Ibookfullof  wild  Aiicl  iinitiU<lli)^il)U'  vrrlilii^o,  und  Hbuolutoly  with- 
ftlltvahie,  except  aa  a  study  io  ubnormalpayehology.      H.    A.  A. 

The  Reality  of  the  Self,  by  W.  L.  Ooortney.  Esq.,  M.  A.,  LL.  D. 
IjBalng  s  pnpnr  read  Dnforn  the  Victoria  Institute,  25  pp.  8vo.) 
ill  a  very  brief  .ind  Huporncinl  recapitulation  of  some  of  the 
J  ^MlnallsUc  argumeote.  It  is  modest  and  clear,  but  neither  the 
pHptrltMU  nor  the  dUcu«iiloii  following  conLniiis  any  contrlbutLoo 
^iontioiial  psychology.  II.  A.  A. 

To  the  growing  llttl  of  psi,'cholog4caI  periodicals  is  to  be  added  a 
' p^obo logical  annual— L'.4TiFi^e  I^choIoai/jve^nadeT  the  mniiage- 
OMDt  vi  the  dUUiiKuiHlii^d  directors  of  the  Psycho lo^i^'iit  Labor- 
slory  of  the  Sorbonue,  MM.  Beaunis  atid  Biiiot.  Willi  thi'ee  gontto- 
maa  are  aasodated  as  colnboratora,  Kibot  (College  de  France), 
FVivrnoy  (Oeneva),  Delaharre  (Brown  University  1,  Weekit  (Har* 
wd),  V.  Henri  (Leip»iK).  Philijjp*  (PariBl,  Courtier  (Pariu)  and 
Bourdon  (Litic).  Tho  four  parts  of  the  annual  will  no  devoted 
napectively  to  :  1.  A  full  account  with  abotracts,  tables  and 
fi^raiDS  of  all  the  important  on^'ehological  literature  of  the  y^or 
Jnsipast.  2.  A  bihiiogrni^hlcal  indnx  of  the  literntiire  of  1804— 
carsrlng  more  than  twidve  titindred  titles.  3.  Original  contriba- 
Ihnsby  Binel  and  Passiy,  Binet  and  Henri,  Flournoy,  Delaborre 
udWseks — Prof.  [>f!tabarre'H  paper  being  nn  Gxt«nsiva  descrip- 
MOD  of  the  prvsent  statv  of  pnychology  in  America.  4.  News  and 
NotM  of  pBychologicaJ  intorpsl.  The  resular  price  of  the  volume, 
llierlsk  ana  oost  of  which  arc  bom  by  MM.  Beaunls  and  Blnetnith- 
ou  expectation  of  imifll.  will  be  10  f'r.  The  work  will  Im  rnady  In 
Kartib  and  may  bv  had  from  F.  Alcan,  lOS  Boulevard  ^t-Uormnin, 
Paris;  or  from  M.  A.  Binot,  2  la  Sorbonne,  Paris.  The  names  of 
Uios*  in  charge  of  the  new  annual  assure  both  Its  character  and 
nMsse. 
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ORIOmAL  ART1CLBS. 

Syujibvs  or  LscruRBfi    on    thk    Psvcholoot    or    Fais  ajtd 

Plcasurb.    Btinjamin  fivj  Gibnan,    3. 
Tbb  New  Lifb  :    A  Study  op  Rbobhbkation.    Arthur  B.  DimieU, 

B.  D.    HI. 

Tms  Lakouaob  op  Cnn.i>HOon.    P.  Tracy.    lOT. 

Rbythu.    TTuuIdeua  h.  B<iiton.    145.    (Se«  also  pp.  310  and  4«S.) 

Minor  Studiks  pbou  tub  Psvchoixhiicai.  Lauura'Turv  opOob- 

HBLL  UKrvBBaiTY.    E.  B.  TitcKmcr.    330,  40S,  ■505. 
"Mkuiatk"  AtMociATiox.    H.  C.  Howe,  /I.  fl.    239. 
"8BN80RtAI,"  AKD  "MrsCITLAH"  REACTIONS.     A.  R.  HiU,  A.  B.,  (Wd 

fl.   Watnnabf,  Ph.  M.     2«. 
Two  POINTH  IN  REACTION-TiUK  ExPKRmEXTATION.     R.   Wtxtotubt, 

Ph.  M.     408. 
Om  TRK  QlTAKTrTATn-E   DBTBRMINATtON  OF  AN  OPTICAL  IlXUSXOK. 

fl.  W.KiMx,  A.B.    41S. 
Some  Appabatub  pou  CtnrAir8on«  SmnrLATiOH.    fM)  W.  F.  WaA- 

bum,  A.  M.    «22.    fB)  R.  W.  Scriplurt  andE.  B.  rttcIMnsr.    «<■ 

(NoUt,  52S.) 
Tastr  Drbauh.    E.  B.  TUchcMT.    SOS. 

OWTUK  QlIAjri'lTATIVE  DETKKMINATIOH   OT   AN  OFTICAI.  ILLDBIHL 

n.  Watanab*!,  Hi.  -W.     609. 
Tim  OuTANKouH  BmrruATiON  OP  Opbn  and  Pillkd  9pacb.    Pi^. 

C.  S.  PtirriBh.    S14. 

An  EXFIJRIMBNTAl.  STUDY  OP  BOUS  OP  TDB  OoNOrnONSOP  MENTAL 

Activity.    John  A.  B*r0Btriiat.    2*7. 
A  Kbw  Iu-uwon  pcib  Touch  and  aw  Kxpi^katiok  for  thb  Iimt- 

8I0N  OF   DlSPLAOBUKHT   OF  OBBTAIN   CBOSH   LiNW   Of  VOOOS, 

F.  B.  Dretalar.    274. 
PSTcmr  KPFBCTc  op  THE  WbatHKH.    J.  S.  Ltmon.    277. 
A  New  and  Simclic  Mrthod  for  CoypARl.^o  thb  PERCEPnoit  of 

Rate  OP  MuvEMEST  IS  xiua  Dibeut  and  Indibbut  Pibldsoi' 

VmoH.    F.  B.  l>rcmlar.    312. 
STCDroti  IN  THK  Psychology  ofTocch.    F.  B.  Dretgiar.    313. 
On  thb  Dipfkbencb  Sbssibiuty  pob  tub  Valuation  or  8pac« 

puTTANC'BH  WITH  TUB  HELP  OF  Abh  MovsMBNTa.     A.  K.  Sogt- 


WortA,  H.  A .     360. 
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Accurate  Work  in  Pbtcboloov.    E.  W.  Hcriptur/i,  Fli.  D.    427. 

B«)UI  PSYCUOLiOOICAL  iLLiUaTBATIONS   OF   THE   TuaOUBIUS  OF  BEB* 

KOULU  AltD  PoimON.     E.  W.  SffTiplunf,  Pk.  P.     431. 
EoB  Rblation  op  tub  Intebfebbnci:  to  thie  Pkactics  Bfpbct 
OP  AN  A80OOUTIOK.    John  A.  BeTgttriim.     433. 

toltPAIlATlVK  OUSEIIVATIONB   ON  THE    iNninBCT   CoLOB  RAK(IB  OF 

Chu-dben,  Aoults,  and  Adults  Tbained  in  Oolo&.    Geo.   W. 

A.  LadnT/.     489. 

FM  Dau-y  Life  op  a  Pbotoroan  :  A  Study  in  Compauative 
r  Phycuo-Physiolooy.  C.  F.  Hodge  and  Herbert  Austin  Aikias. 
f       (M. 

kltxoR  Studies  fsou  toe  Psycholooical  Laboratokv  op  Olask 

UKn-BBSiTY.    Edmund  C.  Sanford.    634. 
^Stitdv  op  Individual  Pbycuology.    Caralirw.  StitcM.    B34. 
I^Mkuoky  ArTBB-lMAGB  and  ATTUMTioif.     Arthur  H.  DanUU, 

Fh.    I).     558. 
Ob  TBI  Lbaot  Obshrvablb  Intervai.  Between  Stimuli  Ad* 

DBBBHBD  to  DlSI-AHATK  SENSUM  AMU   TO    DirKlSItENT  ObUANS  OP 

TUK  8AKIC  Hem-ib.    AlUifiJ.  Hamlin.    .^M. 
5oTE«  ON  New  Appabatus.    Edmund  C.  Sanford.    875. 

IhtTHE  WOBDR  FOB  "ANOBR"  IN  CERTAIN   LANOUAOBS  ;    A   STIJDT 

IN  lawouisric  Psvcholooy.    a.  F.  Chamberlain,  Pfl.  D.    586. 
A  Labojlatoby  Couaae  jm  Puymolooicai.  Pbyoholooy.    (Fifth 

ftiper. )    Edmantt  C.  Sunfonl.     683. 
HlCEBDINQB     OP  THE    AUBBICAN    PsYCBOLOOICAL   AeSOOIATTOK. 

Third  Annual  Meriing  Udd  at  PrtneeUm  Univrrtity,   Prtiu^on, 

jr.  J.,  December  JT  and  -JH,  1H94.     ftl7. 

\  — 

f  PSYCHOLOaiOAL    UTERATUBE. 

^nonnal :  Amneala,  476 ;  de^uereacence,  4T2  ;  dteturbauces  of 
q>eerh,  475;  doublo  consclouanosa,  6*23;  h}q>notlo  treatmenk 
for  neurasChenin,  470  ;  HUokel's  text-buok  of  norvouii  dlseaMa, 
475;  liutnictton  of  the  deai,  457  ;  malttplex  peraanaUty,  470. 
See  also  Fntlguc,  Hypnotism  and  Pathologicftl. 

^thxopolo^cnl  pB>-chology,    230-288,    453-400,    641-MS;     African 

I  tetishtsni,  6-11,  raceit,  641  ;  niithropnmotry  aiid  oconomJcit,  2SS; 
blood-ritos,  281 ;  calendar  of  Cenlrul  America  and  Mexico, 
460;  e&rly  ipreiid  of  ruliiciouii  tdtsaa,  468;  ethics  of  tribal  society, 
9as ;  ethnology,  TUl ;    Indian,  antbropolofty  of,  &I3,  half-blood, 

I      842,    miufc,  383-383,  hohbo  of  baste  In,  2S2  ;  langaagi),  453-417  ; 

L     Mayan  hleroKlyphlcs,   S44;     migration  and   food-qoeet,    541; 

[  mnaloal  senaitiv^nMs  of  Bohool- children,  303 ;  origin  of  the 
family,  400,  of  iiacrt'd  numbers,  M4;   primlliv«  modicioA,  466; 

,      primitive  mtuld,  4&t) ;     psychologj-  of  womiiD,  M« ;    Ranrimn 

i      Biuic,  2S7 ;   SproGkhoff**  anthropology,  643;    suicide  among 

I     prlmlLlTe  peoples,  941 ;   teohnogeo^aphy,  043. 

b: K 
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AttendoQ,  and  apperception,  650,  sad  rcaotion-Umo»,  301. 

OompftTftttve  psychology,  142,  '234  and  020 :  spooch  of  attinufe,  tfl' 
See  aUo  Ednootional  (cbildron)  and  Anthroi>o1ogical. 

Crimiaolog;' :  Regitidfte,  143;  criminsi  iotfAnd,  471;  crlnw  ud 
puaiBbnwint,  471 ;  diminished  reojioiiHlbllity,  4T1. 

Bducatioual:  Child -l&ngiiagv.  45S;  ohild-stady,  SStKSfll ;  flUH 
diren,  antbropoloKical  atudy  uf,  282,  mtuioal  senaiUTeDesa  ot, 
308,  iraaooing  of,  380,  rhythmical  apeech  ot,  StO  ;  Cotombiaa 
exhibit  of  garaea,  2S1  ;  odncntion  and  ethl«8,  2H,  aod  pcy- 
cbolog}-,  311 ;  experimental  didactica,  303  ;  language  teafblng, 
4&4  ;  national  education,  28& ;  apelling  reform,  4S6 ;  leaching 
of  the  deaf,  459. 

Emutlon  :  .^thotloi,  SS3  ;  Marshall's  Pkunre,  Pain  and  .£stb«ti«, 
4U  ;  desire,  929  ;  emotion  m.  pleasure-paJa,  028;  re«Utlg  and 
thought,  652  ;  Indian  mu»ic,  293  and  S35 ;  tanghter.  SS3 ;  phr- 
nloIoKy  of  emotion,  625 ;  primitive  mudc,  4M ;  RoBSiaD  folk 
»ong«,  2ST  ;  eocial  feelings,  2S3.    See  also  Pain. 

Ethical:  Ethical  movement  In  0«rmany,  141 ;  othica  and  edofis- 
tion,  2$4  :  othloa  of  tribal  society,  282 ;  evolntJouary  ethics,  MS ; 
law,  143  ;  moral  aolenoe  (Simmel)  141 ;  Nietisobe,  130  ;  pnr< 
suit  ot  happiness,  297. 

Experimental:  Appiu-£.t.iM,  303,  rhythm  Inatrunent  (a corre«tJoa>i 
4R8;  <>fTc^ot  ofdmg8on  p&ychie  proceesea,  301  ;  experlmeDtd' 
production  of  h n^l I uci nations  and  illusion^  323  ;  expednMiit* 
on  an  optical  llluition,  480  ;  eye-movemenu,  489  ;  fatigue,  U& ; 
memory-,  29fl  ;  rvnction-timos,  301  and  SOD,  and  puise-rate,  447  ; 
atroboscopio  ezperimeuta,  467  ;  visual  estimates  of  length,  46& 
See  also  the  Sensea. 

Pattgne  and  insanity,  632 ;  fati|i:ae  of  school  children,  SSO  and 
of  the  visual  field,  296  and  47/i ;   of  nerve  celts,  447, 837  aod^ 

IZypnotiein,  309  and  476 ;  double  oonBClouaness,  6S3. 

Languogo:  The  language  used  to  dotn<(fltlcaQitQals,454  ;  Uteratar« 
and  philology,  454  ;  order  of  words  In  Anglo-Saxon  proB«,  4Mi 
origin  of  literary  forma,  453  ;  sentonco  IttngUi  la  Eogllstaf  144. 
See  also  aatbropological.  ^ 

Memory,  260  and  308  ;   amneeia,  47<. 

Miicellaneous:  130-114,  4n-t55,  Ha-KS;  L'Annte  psycbologique 
aS3;  Ascent  of  Man,  602;  baaal  coocepta  in  philoaopby,  eci; 
colored  hearing,  306 ;  conselousneas  of  Identity,  6S3  ;  eonaciou 
relation,  305  ;  efTeot  ot  continuous  Inbreodliig,  640  ;  Enwdom  ot 
Che  will,  rm ;  Genetic  Philosophy,  309;  graphology,  MS; 
great  men,  690  ;  imItatloQ,  624  ;  Inheritance  of  Rcqair«d  charao- 
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terletlcB,  040;  iudgment,  30S ;  Leipzig  laborabor?',  310;  Mar- 
ebaU's  Pleasure.  Pain  and  ^'Enthetlce,  484  ;  MSS.  for  Jlfind, 
489 ;  origin  of  life,  13fl  ;  Prof.  Porel  of  ZOrioh,  «S ;  jmy- 
chology  aC  the  TTniveralty  of  Toronto,  831  ;  payoholoey  of 
womsn,  Mfl,  of  80l<1i«rs,  B50;  pulse-raM  and  r«acUon- times, 
487;  reality  of  fl&lf,  853;  stodieo  from  Tale,  303;  synthesia 
of  mind,  063;  text-books:  Eiilpe'a  OrundriM  rltr  Ay<tfiolojr>^ 
iT8,  Lodd's  Psychologj",  DeacriptiVB  and  Explanatory,  4T7, 
Wundt'B  Phy«otofi«A«  FtychologU,  4th  ed.,  298  ;  unity  of  Don- 
Bcioaanees,  019. 

i  UoacloB  :  Effect  of  mental  work  on  moaoular  power,  4S8,  of  stisnr 
and  tobacco,  aas  ;  Localization  of  muscle-seniie,  (131 ;  time  of 
voluntary  movements,  303. 

'  ITearologlcal :  388-296,  413-4&3,  632-641)  brain  preeorvation,  445; 
cerebral  exhaustion,  632 ;  course  of  flbr«8  In  the  spinal  cord, 
630  ;  cutaneona  nerves,  292  -,  degeneration  and  regeneration  of 
nerve  fibres,  200  ;  descendini;  degeneraUon  In  brain  and  spinal 
cord,  63fl  ;  effect  of  stimulation  and  temperature  on  Irritability 
and  conductivity,  446;  electrical  resistance  of  animal  tliisu«», 
293;  pmliryology  of  tlie  nervous  iiystem,  44S  ;  epiphysia,  449; 
hiiitogenesiB  of  the  retina,  290  ;  histology  of  the  contra)  nerv- 
ous system,  450,  634  and  639  ;  lliiclcel's  text-book  of  diseaeee  of 
the  nervous  system,  4TA  ;  localization,  S31,  636  and  OSfi  ;  nerve* 
cell  as  the  ba«is  of  neurology,  238,  changes  In  the  norvR-ceU 
due  to  acdvity,  447,  6:^7  and  639,  fatigue  and  old  ago  of  the 
neri'e-cell,  837,  stmcttire  and  oonnectioos  of  nerve-cells.  299; 
nervous  impul$e,  391  and  SB3  ;  physiology  of  the  labyrinth, 830; 
sympabh<!t!c  Bystem  Cpilo-motor  nerves),  292 ;  trophic  action 
of  the  ner\'OUs  system,  461. 

Pain,  (see  Sensee);  pleaaure  and  pain,  625-629. 

F»ttiologloal :  Brain  surgery,  444;  criminal  insane,  471 ;  degenora- 
tion  of  stylo  In  erotic  paranoiacH,  454  ;  degvneresoeiiee,  473  ; 
disturbance  of  intelligence  In  relation  to  language,  4M  ;  dim- 
inished responsibility,  471  ;  great  alienists  of  France,  47i; 
balludnaUons  of  hearing,  143;  hysterical  blindneas,  SOA;  In- 
sanity from  over-exertion  of  the  brain,  632 ;  medlco-logal 
aspects,  472;  pathology  4J50,  breatmoat  and  prophylaxis, 
449;  Magnan  on  psyohJatr}',  473;  neuritis  and  tabes,  8:14; 
paranoia,  474  -.  peycliiatrical  beaching,  473.  See  also  Abnoroial 
and  Neurological. 

Ptyehogenesia,  620  ;     see  also  Educational  (children). 

Rhythm,  319;   Imitation  of,  634. 

[es :   Hearing,  280 ;   music,  283,  285,  2S7  and  303 ;   physiology  Of 
he  labyrinth,  639.     Muscular  sense  and  its  location,  631.    Pain, 
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393,  021,  635,  628  and  629,  and  tompersCore  Miuatloiia,  US  \ 
Taat«i,  282.  Touch,  449.  Vision:  ajiBtomy,  2mBJid203:  color. 
SM-S9S  ■,  defective,  SOA  ;  vlimal  e«timat«ii  of  length,  485 ;  «7«- 
moTomonte  for  binocalar  TlsioD,  460;  lUtMdona,  MOutdW; 
monocular  aooommodatlon  llmen,  303 ;  normal  nlght-bUpdnwi 
of  tb«  fovea,  630 ;   Btroboftoopio  oxperimenta,  467. 

Social :  Degeaere0ceiioe,  472;  emajiclpaUon  of  women,  &18  -,  Uberty 
and  laughtvr,  3S3 ;  Ni«ti»c1i«,  130 ;  pubHo  and  private  charitj*, 
SS4  nnd  2S6 ;  p«f  chology  and  economics,  2M.  See  abo  Ednci- 
tional. 
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The  nomea  of  those  who  h*vo 
prtnl«d  In  buaix  cAPtTAUi. 

AaImUb,  T.,  981. 

Adl«T,F»llx.  Ul. 

Aikitw,  H.  ADSlin,  309,  6^. 

AiKiHs,  n.  Austin,  and  HoDoa, 

0.  F.,  6M. 
AUx,  B..  142. 
Alt,  K..  and  Schmidt,  293. 
ANaRlX,  J.  R.,  476. 
AuPrb8ch.4ei. 
d' Avert,  Franok,  280. 

Bailey.  E.  U.  S.,  2S2. 
Bnldwin,  J.  M.,467. 
BnrteU,  Mm,  4M. 
Bell,  A!vxaiKl«r  M.,  457. 
Bebostbom,  Johk  a.,  217,  299, 

301,  307,  aos,  433  and  468. 
B«rnbfilra,  SOS. 
BldOQ,  B.,  476. 
Van  Biervllet,  J.  J.,  308,  467. 
Bloomflptd,  M.,  4&6. 
Boaa,  Pranx,  612, 613. 
Bolton,  T.  L.,  144,  145. 
Bos,  llitsuma,  640. 
Boyce,  Bobert,  636. 
KrantAQO.  460,  461. 
Brinton,  D.  Q.,  2ftl,  4fi3,  4M  and 

M4. 
Brown,  H.  W.,  280. 
Bmnot,  460. 
Budgett,  8.  P.,  Howell,  W.  H„ 

and  Leonard,  Gd.,  446. 


ooatarflmtod  orfgtiul  nutter  are 

Oajnl)  RAmon  y,  4S0. 
Oarruth,  W.  H.,  4M. 
Catl«ll,  J.  McK.,  617,  090. 
Crambbri^in.   A.   P.,   130, 
4A3.  476,  S40,  641  and  648. 
Obaroot,  J.  M.,  476. 
OhlOTltx,  J.  H.,  29S. 
Chrtaman,  0.,  280, 403. 
Chrj'Bostom,  Brother,  622. 
darlc.  John,  4A7. 
Courmellc«,  L.  deFoveaade,ltt.j 
Courtnpy,  653. 
CuUu,  S.,  281. 

Dana,  C  L-,  144. 
Dantbia,  Ahthub  H-,  CI,  I 
Delbcsuf,  460. 
IJeiooiirUit,  a..  143. 
Doglel,  A.  &.,  2»9. 
Donaldaon,  Honry  H.,  445. 
Dorwy,  J.  Owen,  and  Hi 

J.  N.  B.,  4fi6. 
Drbsslar,  CosiniUA  W.,  SK,| 

887. 
DKBatLAR,  F.  B.,  274,  308,  ^a^] 

312  and  313. 
DUBW,  PBAKK.  408. 
Dmmmand,  Hem;,  6&S. 

Eohard,  C,  4S1. 
Ed«8,  B.  R.,  291. 
Edin^.  L.,  634. 
Bngel,  OuBtav,  618. 
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H  FoDiU&e,  Alfred,  S46. 
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H  Fraenfael,  M.  O.,  iH. 

and  Leoaard.Ed.,  449,                       1 

■  FraDkUn,  Chiiatlne  L.,  386,  fiSO. 

Howell,  W.  H.,  and  Uaber,  O.  C,            1 
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B  Oilman,  Bks.i.  Ives,  3. 
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r.  Oiering,  Bndolph,  143-                  ^^H 

B  Godfemaux,  Aodre,  663. 

^^^1 

B  Oolg].  Oiimillo,  634. 

Jamea,  William,  619.                        ^^H 

B  Ooltz,  F.,'i»l. 

^^^B 

B  Qoodall,  Edwin,  6^9. 

Keller,  Robert,  488.                          ^^H 

B  Graefe,  Alfred,  4tie. 
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B  Greene,  H.  B,,  4G£. 

Ronig,  Wiltielm,  2M,  475.                ^^B 

B  Orlfflng,  Harold,  «29. 
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